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Power 

you can faste. 



Sony's new TA-AX5 amplifier with memory is a high 
fidelity feast. 


Its multiple memory lets you create your own acoustic 
flavours. Bass and treble tone settings, turnover frequencies, 
high and low filter are all programmable. 

At a touch you can instantly recall the recipe for 
bittersweet country, hot 'n'spicy rock, or a well-seasoned 
Stravinsky. And electronic displays graphically show you 
everything the amp is cooking up. 

Sony's Audio Signal Processor means that 
every function is touch controlled. This knifes 
through the usual maze of audio circuitry for 
a streamlined design of the future. Pure and 
simple, it sounds delicious. 

The ideal companion for this tasty new 
amplifier is Sony's ST-JX4 synthesizer tuner. Why not make 
a reservation for two? 


TA-AX5 



ST-JX4 



THE ONE AND ONLY 


SON 0118 
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Analog fuel 
consumption meter 



This fuel consumption meter 
features a LED bar-graph display and 
displays instantaneous fuel con¬ 
sumption in both litres/100km and 
litres/hour. Construction begins on 
page 42. 



Want to build a digital multimeter? 
This unit comes as a complete kit, 
and features a 3Yi-digit liquid crystal 
display and a diode test function. 
Details p66. 
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ALL THE POWER OF A DESK-BOUND MICRO 

IN A TRUE PORTABLE 

• 64 k RAM • Dual 384k Disk Drives • Dual Processors • Dual Com ms Ports 
• Battery Operation Optional • Continuous Clock & Calendar 

PLUS COMPLETE SOFTWARE PACKAGE 

• CPM - the most popular operating system • WORDSTAR-PLUS - enhanced 
word processing • BASIC-80 - fast easy programming • CHARTON - draws 
business charts and freeform graphics • VALET - Time and Machine 
Process Scheduler 



CALL FOR BROCHURE AND DEMONSTRATION 

ELME A SCO 

Instruments Pty. Ltd. 

_ / ___A / e M/ 


CHARTON. and VALET arf trademarks of OTRONA Corp 
BASIC 80 is a trademark of Mu rosoft. Irx 
CP M is a trademark of Digital Research. Inc 
WORDSTAR is a trademark of MicroPro International Corp 


Elmeasco Instruments Pty Ltd - incorporated in N.S.W. 
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Give Cable TV a miss ... for the time being 

In the last six months or so there has been considerable public debate on the 
subject of cable television and how it might be introduced to Australia. Now, with 
the Federal election early this month, that debate is likely to cease until the political 
climate becomes more settled. That is good because it allows a needed cooling off 
period to get the subject in perspective. 

One particular reason why a delay is desirable is that it appears likely that much of 
the existing cable technology will soon be made obsolete when optical fibres are 
adapted for this application. As noted in an article on this subject last month in EA, 
the main problem with optical fibres concerns the linearity of the interfacing devices. 
But these problems will soon be solved and then optical fibres will have considerable 
advantages over existing copper cable TV technology. 

Not the least of these will be complete freedom from mutual interference between 
cable TV and the amateur and commercial communications. 

But the most cogent reason for desiring a delay in the introduction of cable TV is 
the massive investment required. In established residential areas, the cost of 
providing an underground cable network could easily be $1000 per household or 
much higher. In the present economic climate, contemplation of a cable TV network 
seems like a flight of fancy or, at the very least, a gross misallocation of resources. 

But there is a cheaper way. It would involve Telecom. 

Telecom already has an Australia-wide telephone network. Indeed, submissions to 
a cable-TV enquiry advocated that private enterprise should have access to Telecom 
ducts. We do not regard this suggestion as being at all practical. But Telecom has a 
continuous program of replacement of its network and sooner or later it is likely to 
move over to optical fibres. In fact, this must happen if the network is to continue to 
increase in capacity. 

Once Telecom goes over to optical fibres it has the potential to provide not only 
conventional telephone services and high speed computer data links, but also the 
capacity to feed many TV channels into every home in a fully interactive system. 

And such a fibre optic system would probably also have the bandwith necessary to 
distribute future high definition TV broadcasts. 

So Telecom, that much maligned public monopoly, is well placed to provide a 
nationwide cable TV network which would be fully integrated with its existing 
communications roles. 

I am not suggesting that Telecom should provide cable TV services. Its obvious role 
is to provide the network and it should rtiove in that direction as soon as possible. 

Leo Simpson 
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PROPRIETARY tHWED 


Telex AAiHl8 Lisbon 


289 Latrobe Street, Melbourne 3000. Phone: (03) 602 3499 


4040B -12 Stage Binary Counter. 4004B 
is a 12 Stage Binary Ripple Counter Input, 
an overriding asynchronous Master Re-set 
input and twelve fully buffered outputs. 

The counter advances on the HIGH to LOW 
transition of the Clock Input. 


4066B Quad Bilateral Switches. The 4066B 
has four independent bilateral analog 
switches (transmission gates). Each 
switch has two input/output terminals and 
an active HIGH enable input. 


4001B - Quad 2-Input NOR gate. 

These CMOS logic elements provide the 
positive input NOR function. The out¬ 
puts are fully buffered for highest noise 
immunity and pattern insensitivity of 
output impedance. 


4044B Quad R/S Latch with 3 Stage Outputs. 
The 4044B is a Quad R/S latch with 3 state 
outputs with a common output enable input. 
Each latch has an active LOW set input, 
an active LOW reset input and an active 
HIGH 3 State output. 





4020B 14 Stage Binary Counter. The 4020B 
is a 14 Stage Binary Counter with a clock 
input, an overriding asynchronous master 
reset Input and twelve fully buffered 
outputs. The counter advances on the 
HIGH to LOW transition of the clock input. 


4011B - Quad 2-Input NAND gate. 

The CMOS logic elements provide the 
positive input NAND function. The outputs 
are fully buffered for highest noise 
immunity and pattern insensitivity of 
output impedance. 


cue comeherc 


Please debit my Bankcard. 
Binkurd Bankcard No. 

Mail Orders _ . 

welcome Expiry Date. 

Name. 

Signature .. 



Prices subject to change without notice. Phone o' write for quantity discounts. 
MAIL ORDERS: To ELLISTRONICS, 289 Latrobe Street, Melbourne, Vic 3000. 
Minimum pack and post $2.00. Phone (03) 602 3499 
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PROPRIETARY LIMITED 
289 Latrobe Street, Melbourne 3000. Phone: (03) 602 3499 Telex AA37758 Listron 


COUNTERS 

4017BPC .43 
4020BPC .34 
4022BPC .44 
4024BPC .32 
4029BPC .50 
4040BPC .35 
4510BPC .54 
4516BPC .55 
4518BPC .58 
4520BPC .62 
40161BPC .70 
40163BPC .70 
40193BPC .55 
REGISTERS 

4006BPC .48 
4014BPC .56 
4015BPC .47 
4021BPC .58 
4035BPC .60 
4731BPC 8.50 

DECODERS/ 

DEMULTIPLEXERS 

4028BPC .50 
4511BPC .51 
4555BPC .37 
4556BPC .42 

DIGITAL MULTIPLEXERS 

4019BPC .30 
4512BPC .47 
4539BPC .40 



ANALOG SWITCHES* 

MULTIPLEXERS/ 

DEMULTIPLEXERS 

4016BPC 

4051BPC 


.28 

.55 

.76 

.55 

.20 

8.50 


4052BPC 
4053BPC 
4066BPC 
4067BPC 

LATCHES 

4042BPC .33 

4044BPC .26 

4723BPC 1.05 

4724BPC .72 

TRANSLATORS 

4104BPC 1.75 

ARITHMETIC OPERATORS 

4008BPC .45 

40085BPC .79 


HAND GATES 

4011BPC 

4012BPC 

4023BPC 

AND GATES 

4081BPC 

OR GATES 

4071BPC 


.14 

.19 

.17 

.14 

.14 


INVERTORS/BU1TERS 

4049BPC .22 
4050BPC .25 
4069UBPC .16 
40097BPC .42 
40098BPC .59 


cSif 


ffW 


rw \\ 
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COMPLEX GATES 

4007UBPC 

.16 

4030BPC 

.31 

4070BPC 

.19 

4086BPC 

.28 

4093BPC 

.30 

40014BPC 

.28 

FLIP-FLOPS 

4013BPC 

.26 

4027BPC 

.33 

4076BPC 

.55 

40174BPC 

.54 

40175BPC 

.71 

MEMORIES 

4703BPC 

8.95 

4720BPC 

5.18 

4725BPC 

2.44 

FREQUENCY GENERATOR 

4702BPC 

6.65 

MULTIVIBRATORS, 

PHASE- 

LOCKED LOOPS/TIMERS 

4047BPC 

.53 

4528BPC 

.55 


PRODUCTS MANUFACTURED BY 



A Schlumberger Company 

ONE OF THE WORLDS LEADING 
SEMICONDUCTOR MANUFACTURERS 
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STAR PRINTER 

mm\ ™oAGn 


DISC DRIVE 

• SUIT SYSTEM 80 
TRS 80 ETC. 
COMPLETE WITH 

■power supply 

■S’ CASE 

(our price 

^JM95.00 


MITSUBISHI 

DISC DRIVE 


MODEL M4854 

• SLIMLINE 5‘/4" 

• DOUBLE SIDED, DOUBLE DENS. 

• 96 TRACK/INCH 

• 9261 BITS/INCH 

• 1.6 M BYTES UNFORMATED 

• 3 ms TRACK TO TRACK 

• 77 TRACK SIDE 

$ 398.00 


BVTSOFT SECTORED 

• S.Side Double Density 589.98/10 

• D.Side Double Density $49.00/10 

8" SOFT SECTORED ^ _ 

• S.Sided Double Density $34.68/10 

• D.Sided Double Density. $52.00/10 


M2896-63 

• SLIMLINE 8" 

• DOUBLE SIDED. DOUBLE DENS. 

• NO AC POWER REQUIRED 

• 1.6 M BYTES UNFORMATED 

• 77 TRACK/SIDE 


MEMORY-SPECIALS 


6116 P-3 120 NS . $5.50 

2716 450 NS $2.95 

2732 450 NS $4.50 

2764 250 NS $10.50 

4116 150 NS $1-20 

2114 200 NS .<. $1.20 

4164 200 NS CERAMIC . $5.50 

Z80 CPU . $3.50 

Z80A CPU . $3.75 

Z80 CTC .... $3.20 

Z80ACTC . $3.80 

Z80 PIO ... $2.95 

Z80APIO . $3.45 

Z80 S10 . $8.30 

Z80AS10 . $10.35 


BD139 .22 

BD140 .22 

MJ802 2.50 

2N3055 .56 

BU126 1.25 


BU326 . 1.20 

BUX80 . 2.10 

BC547-8-9 .05 

BC557-8-9 .05 

BC327-8 .05 


RED LED.05 

GRN LED.09 

YELL LED .09 

FND 500 .79 

MAN 74A .68 


6800. $2.76 

6802. $3.80 

6809 . $8.10 

6821 . $1.65 

6840. $3.22 

6845. $8.50 

6850. $1.45 

8212. $1.19 

8216 $1.05 

8224 $1.35 

8255 $2.22 

8155. $3.80 

LM301 .22 

LM308 .29 

LM324 37 

LM339 .38 

LM555 .20 

LM741 .23 

LM340T5 36 

LM340T12 36 

LM317T .62 

LM340K5.89 

LM340K12 99 

78H05K . $3.98 

LM317K. $1.23 


4011 . 14 

4016 . 24 

4017 . 44 

4023 . 16 

4028 .45 

4040 . 52 

4051.49 

4066 . 28 

4081.16 

4511 . 49 

4520.56 

741500 . 14 

741504.14 

741514.19 

741530.16 

741532.14 

741547 .34 

741590 .26 

7415141.33 

7415240 .49 

7415244 .43 

7415245 .57 

7415366 .28 

7415367 .29 
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News Highlights 


The transistor — 35 years of technological change 



TRANSISTOR INVENTORS Bardeen , Shockley and Brattain (left to right) shown in 
1948 with the original test setup. 


This July will mark the 35th anniversary 
of the announcement of the 
development of the transistor by Bell 
Laboratories. 

The transistor was invented by John 
Bardeen and Walter Brattain, working 
under the guidance of William Shockley, 
and switched on for the first time just 
two days before Christmas, 1947. It 
attracted little attention at the time 
although it won its inventors the Nobel 
Prize in 1956. 

Bardeen recorded details of the first 
transistor circuit in his notebook: "This 
circuit was actually spoken over and by 
switching the device in and out a distinct 
gain in speech level could be heard with 
no noticeable change in quality". 

Until the arrival of the transistor, all 
electronic equipment was based on 
thermionic valves. In 1952 the electronic 
valve industry reached its peak. The 
industry was producing around 200 
million valves a year, the first 
commercial computers were going into 
production, each requiring about several 
thousand valves, and manufacturers 
were confident of a bright and 
prosperous future. 

Bell introduced the secrets of the 
transistor to the world at a symposium 
held in 1952, charging an admission fee 
of $25,000 as an advance on royalty 
payments. Despite the high price of 
admission, almost 40 companies sent 
representatives to receive a two volume 
book called Transistor Technology, 
compiled by the original developers. 
Within a short time, dozens of transistor 
manufacturers had sprung up and the 
first product incorporating transistors 
was on the market - a portable radio. 

Texas Instruments, in collaboration 
with a now defunct company called 
Regency, were the first to launch a 
transistor radio, although Sony 
Corporation was not far behind. Masaru 
Ibuka, one of Sony's founders, happened 
to be in the US when Bell held the 
symposium and was able to persuade 
the Japanese government to allow the 
payment of $25,000 to obtain 
manufacturing information. Within two 
years Sony had made its first transistor. 

Valve manufacturers were astounded 
at the speed at which mass production 
of transistors began and the effect that it 
had on valve sales. By 1956 there were 


164 different types of transistors on the 
market. 

The next major breakthrough was 
achieved in 1959 with the production of 
the first integrated circuit. Jack Kilby at 
Texas Instruments claims to have 
produced the first circuit, although the 
idea of etching several components onto 
a single piece of silicon had been 


The CSIRO will join an elite group of 
organisations with the installation of 
what is considered to be the world's 
fastest and most powerful computer, the 
Control Data Cyber 205. Only eight of 
the "supercomputers" are in use mainly 
in the United States and the CSIRO's 
machine will be the first such installation 
in the southern hemisphere. 

Announcing the acquisition, the 
Minister for Science and Technology, Mr 
David Thomson, said that the Cyber 205 
would be a significant advance in 
computing power for the CSIRO. The 
machine can process up to 400 million 
calculations per second, and operates by 


conceived years before. It was Fairchild, 
however, with its experience in optics, 
that invented the manufacturing process 
from which modern chips are made. 

The first integrated circuits contained 
only half a dozen components. Today 
about 450,000 individual components 
can be etched onto a single piece of 
silicon less than 2mm square. 


carrying out various processes in 
parallel. 

Similar computing processes would 
require about 100 seconds on CSIRO's 
current Cyber 76 computer, which 
remains one of the fastest computers in 
Australia almost 10 years after 
installation. 

The new machine will be installed at 
the CSIRO's Division of Computing 
Resources Research in Canberra and 
linked to the organisation's nationwide 
data network, CSIRONET. Applications 
will include analysis of geological data, 
weather forecasting, chemical studies 
and oceanographic research. 


Cyber 205 “supercomputer” for CSIRO 
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AUSTRALIAN ASTRONAUT 
TO FLY IN SPACE SHUTTLE 



ARTIST’S CONCEPT OF SHUTTLE SATELLITE LAUNCH 


According to a recent announcement 
from Canberra, an Australian astronaut 
will go into space aboard the Space 
Shuttle in 1985 for the launch of Aussat 
Australia's domestic communications 
satellite. NASA recently won the $US37 
million contract to launch Aussat, 
beating off a major challenge from the 
European Ariane rocket launcher. 

The Department of Science and 
Technology, in conjunction with NASA 
and AUSSAT, will select two Australians 
for special training for the flight, one as 
the passenger and the other as a back¬ 
up. Both will be satellite systems experts. 

Commenting on the announcement 
the Minister for Science and Technology, 
Mr David Thomson, said that Australia 
was one of the first countries to receive 
such an invitation. He described the 
invitation as "tribute to the high 
standards which Australia has 
maintained in past co-operation with the 
US space program". Previous space 
shuttle flights have relied heavily on 


tracking data from the stations at 
Tidbinbilla and Orroral Valley in the 
ACT. 

The first non-American to fly in the 
shuttle will be a West German astronaut 
who is scheduled to fly with Spacelab 1 
later this year. 

Meanwhile, a NASA team investigating 
the failure of two space suits during an 
attempted space walk on the fifth space 
shuttle flight has blamed faulty assembly 
for the problems. During the mission on 
board Columbia an oxygen regulator in 
Astronaut William B. Lenoir's suit failed 
to provide suit pressure, and the fan 
motor in another space suit refused to 
function. 

Although cause of the motor failure 
has not yet been determined, the report 
says that two vital parts had been left out 
of the oxygen regulator during assembly 
by the vendor of the suits. 
Documentation indicated that the parts 
had been installed and repeated tests 
failed to show up the missing parts. 


TOSHIBA SUPERCHIP! 

Toshiba Corporation has announced the production of a hybrid VLSI 
circuit that incorporates nine 256K byte read only memories in one package. 
What’s more, the company is using the new device in its latest office informa¬ 
tion processing equipment, where it is used as a pattern generator for more 
than 3000 Chinese, Japanese and European characters. 

A second ambitious hybrid from Toshiba combines 32 64K CMOS random 
access memories into the one device. Toshiba says it plans to use the 
device as a memory array in an experimental high-definition display of still 
television pictures. 


Home computers 
may save videotex 

Home computers may save the 
videotex business according to a new 
report from International Research 
Development, a US marketing research 
firm. The biggest stumbling block so far 
for video information service providers is 
the lack of installed terminals, but there 
are over two million microcomputers in 
place in US homes. 

As IRD researcher Steve Weissman 
puts it: 'The problem today is that so- 
called 'videotex' providers are at base 
trying to sell videotex terminals to 
subscribers at a time when there's really 
nothing very exciting to access. Personal 
computer owners, however, have 
already found a need for their equip¬ 
ment and have already made their pur¬ 
chases. Thus service providers can con¬ 
centrate on providing worthwhile ser¬ 
vice instead of worrying about how to 
get the hardware into users' hands." 

In 10 years' time, the report predicts, 
around 50 million US households — half 
of the total — will have a microcom¬ 
puter. Of these, around 14 million will 
have some sort of communications 
capability. The IRD researchers see some 
nine million households accessing 
videotex with a computer, with only four 
million using dedicated videotex 
terminals. 

IRD sees the biggest area of demand 
being for the sort of information current¬ 
ly provided by classified telephone direc¬ 
tories and newspapers, such as movie 
listings, restaurant guides and accom¬ 
modation vacancies. According to the 
firm, satisfying this demand could be a 
$US640 million business by 1992. 

Car won’t go? — 
shield the antenna! 

A radio amateur in the United States 
has an unusual problem with his new car 
— and has received some unusual advice 
on how to deal with it. 

The amateur found that the 
eletronically controlled carburettor of 
his 1982 Subaru behaved strangely 
whenever he transmitted on the 
amateur bands from the vehicle. He 
wrote to Subaru detailing the problem 
and their reply was to recommend that 
radio transmission equipment including 
CB transceivers, garage door openers, 
perhaps even radar detectors, not be 
installed in any 1982 Subaru since they 
will result in "erratic driveability". Their 
advice on how to handle the problem 
perplexed the car's owner: "Shielding the 
antenna may also help to cut down on 
interference". Seems that they hadn't 
heard of shielding the electronic 
carburettor! 
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NEWS HIGHLIGHTS 


What Can You Do 

with Boschert’s 3 terminal 
regulators? Plenty! 

These flexible, efficient, 25KHz 3-terminal 
switching regulators provide a single, 
adjustable, regulated output from raw 
positive DC sources. 

You can even get a negative output from 
a positive input. 

They are complete functional blocks and 
no complex circuitry is necessary to make 
them operate. 



Model 

Input 

Output 

3T12AP4030 

+ 10 to 40V 

+ 4.5 to 30V, 12A 

3T12AP6030 

+ 20 to 60V 

+ 4.5 to 30V, 12A 

3T5AN4030 

+ 10 to 40V 

-4.5 to -30V, 5A 

3T20AP6015 

+ 20 to 60V 

+ 4.5 to 15V, 20A 

Here are some ideas 


Battery Charger 


20V- 

40V o-|~3T12Apj— 

—O Vou. 


Set Vout-no load to 13.8V for float charging a 12V 
lead acid battery, or to 14 4V for a fast charge. Ihm 
sets max charge current 

Supply with High Isolation 




60Hz transformer provides low ground leakage 
current, high isolation — can conform to UL544 
leakage spec. 

Single Input Voltage — 

Multiple Outputs 



-12V a 4A 


7812 and 7905 are commercially available three 
terminal 1C regulator circuits 

Price: 5 and 12A versions $130, 20A ver¬ 
sion $165. 

Sales Tax and freight is additional. 

Quantity discount is available. 


AfflTTEX 


ELECTRONICS 
11 Spring Street, 
CHATSW00D 2067 (02) 411 1323 


New FET design speeds switching circuits 


Scientists at the US General Electric 
Corporation recently reported the 
development of a new high voltage Field 
Effect Transistor fabricated from gallium 
arsenide. The prototype device boasts 
switching speeds of 5ns and can block 
up to 150V — as against 85V of previous 
GaAs FETs. 

The new FETs also have an on 
resistance one-tenth that of comparable 
silicon devices, reducing power losses in 
switching circuits. 

The design of the new FET is unusual. 
Most gallium arsenide devices are 
horizontal, with the source, gate and 
drain aligned on top of the chip. GE's 
design places a large source contact on 
the top and a large drain contact on the 
bottom of the chip with fine gate regions 
through the centre. 

The structure and fabrication of GE's 
prototype devices was described in a 
technical paper presented at the 
International Electron Devices meeting 
held in San Francisco in December. 



Readying a sample of gallium arsenide 
for processing in an annealing furnace 
are physics specialist Roger S. Ehle (left) 
and physicist Dr Paul M. Campbell , of 
GE's Research and Development Centre, 


NY. 


Robots go to work 
for Rolls Royce 

Robots are going to work for Rolls- 
Royce in the company's aerospace 
factory in Derby, UK, producing turbine 
blades for the Rolls-Royce 535C engine 
that powers Boeing 757 airlines. 

The introduction of the robots follows 
from the company's decision to 
concentrate on the manufacture of high 
technology and high cost engine parts 
which are produced in relatively large 
quantities. Robots will allow such parts 
to be produced more cheaply, with 
better quality control and at a faster rate, 
while providing the flexibility to alter 
designs at short notice. 

The newly installed robot line is 
divided into seven "cells" for work on 
different parts of the blades. Each cell 
contains a programmable robot for 
handling the blades, two grinding 
machines and automatic cleaning and 
inspection facilities. A central computer 
monitors overall production and quality 
control. 

Altogether the turbine blades undergo 
12 separate operations before humans 
take over to finish them, but Rolls-Royce 
says that the remaining operation can 
and will be automated. 

In Australia, the Department of Science 
and Technology's project to encourage 
the use of robots in manufacturing has 
resulted in the publication of a report 
"Development of Robotic Technology in 
Automated Handling of Parts", which is 


currently available from the Department. 

Under its "Industry Productivity 
Improvements Program", the 
Department has already provided 
assistance to ASEA Industries Pty Ltd for 
a project to design, install, operate and 
evalute industrial robots suitable for 
Australian manufacturing operations. 

The first report of the project provides 
information on the problems of installing 
and operating industrial robots and 
demonstrates the feasibility of applying 
them to Australian manufacturing. Cost 
of the report is $12.50, payable to the 
Department of Science and Technology. 
Interested readers should send orders to 
Ross Parker, Department of Science and 
Technology, PO Box 65, Belconnen, 
ACT, 2617. 


New standards cover 
circuit symbols 

The Standards Association of Australia 
has published three new editions of its 
standard dealing with graphical symbols 
for electronic drafting. 

The three revised editions cover 
resistors, capacitors and inductors, 
semiconductor devices and power, and 
communications installations. They 
incorporate amendments to previous 
editions, new symbols and the re¬ 
numbering of symbols in accordance 
with the current IEC method. 

Copies of the standards can be 
purchased from SAA offices in capital 
cities and Newcastle. 
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Simulator tests 
Shuttle programs 

After several embarrassing delays to 
shuttle launches due to software defects 
the National Aeronautics and Space 
Administration (NASA) has begun using a 
simulator to test new Space Shuttle flight 
control programs. 

A software failure in flight during a 
Space Shuttle mission would doom both 
the craft and the crew, as there are no 
analog or manual back-ups to the 
Shuttle's five-computer "fly-by-wire" 
system. Software verification is an 
essential part of any Shuttle mission. 

The simulator, Space Shuttle No. 098, 
has actually completed more missions 
than its better known sister ship 
Columbia (officially known as Orbiter 
102). It is located in Building 16 of the 
Johnson Space Centre in Houston, 
scattered in pieces throughout the test 
laboratory. 

There is little that is actually mocked- 
up in the laboratory. "We are using the 
same vehicle harnesses, wires and bus 
connectors so that the devices will be 
positioned in the proper 3-d full-scale 
arrangement ... It is though you had 
rolled an orbitor into the building, taken 
away the fuselage and left just about 
everything else" says Jon H. Brown, chief 
of the Shuttle Avionics Integration 
Laboratory which is performing the tests. 

There is even a full size payload area 
that allows the laboratory to test 
software interfaces that connect with 
satellites which will be placed in orbit. 

Japanese court rules 
on software copyright 

In a decision with far-reaching 
consequences for the Japanese data 
processing industry, the Tokyo district 
court has ruled that computer programs 
come under the protection of copyright 
law. 

The court took the standpoint that 
computer programs are "original works" 
as required to bring them within the 
extent of copyright legislation. The ruling 
involved the video game Space Invaders 
Part II, manufactured by Taito 
Corporation. Another firm, Ing 
Enterprises, copied the game's Read 
Only Memories and used them in 27 
units that it assembled. The court 
ordered Ing Enterprises to pay Taito 
$US2160 in damages. 

Other courts, notably in the United 
States, have ruled that computer 
programs in machine language cannot 
be copyrighted, essentially because they 
are unreadable without the intervention 
of a machine. It is unlikely, however, that 
the Japanese decision will be followed 
outside of Japan. 


George Tillett 

1913-1982 

It is with deep regret that we 
record the death, recently, of our 
regular correspondent in the USA, 
George Tillett. Still a “young” 69, 
George was struck and killed by a 
car at about the very time that we 
were preparing what proved to 
be his last article for us — 
“Loudspeakers”, in the January 
issue. 

Loudspeaker design was probably 
George's pet subject and it was the 
context in which our paths first cross¬ 
ed, at a personal level, around 1968. 
At the time, he was Technical Direc¬ 
tor of Wharfedale — a company 
which, in those days, had strong hifi 
links into Australia. 

But, long before then, George had 
won a place as one of that rather uni¬ 
que group of personalities who 
typified the spirit of Britain's elec¬ 
tronics industry for something like 40 
years. They were hobbyists at heart, 
engineers by accomplishment, and 
managers by necessity! 

George Tillett's early career is set 
out in "Audio Biographies" by G. A. 
Briggs, the founder of Wharfedale 
Wireless Works, himself a devotee of 
hifi in the home, and one of the most 
venerable of Britain's hifi pioneers. 

He records that George W. Tillett 
was born in Norwich in October, 
1913 and, after attending Wolverton 
Technical College, spent the years 
1930-1936 gaining practical ex¬ 
perience at the test bench "in various 
firms". 

In 1936, George Tillett became a 
partner in the firm of Crescent Radio 
which, perhaps predictably, diver¬ 
sified into custom-built high quality 
audio systems. 

Their most memorable order was 
placed on behalf of an Italian 
gentleman named Mussolini, who 
supplied a special cabinet crafted in 
Milan — and then joined in a war 
which had the indirect effect of put¬ 
ting Crescent Radio out of business! 

For the duration of the war, George 
Tillett worked in a laboratory situa¬ 
tion and then, following another brief 
foray into private business, joined Pye 
as engineer in charge of VHF projects. 
In 1951, he moved to Armstrong 
Wireless and Television as Chief 
Engineer. 

Subsequently, he transferred to 
Decca Radio & Television Ltd as Chief 
Audio Engineer. It was during this 
period that the 45/45 system of stereo 



George Tillett in mid-career 


recording was developed by Arthur 
Haddy, using much of the refined 
technology that had gone into 
Decca's ffrr quality recordings. 

After seven years with Decca, 
George Tillett became Chief Engineer 
of the Daystron Division of Heathkit — 
an operation which, in those days, 
dwarfed any kit retailing activity we 
had seen in Australia. After eight 
years with Daystron, George joined 
Wharfedale but it was at a time of in¬ 
stability for that company, occasion¬ 
ed by changing conditions and chang¬ 
ing management. 

Then, much to my surprise, George 
quit England and crossed the Atlantic 
to become Chief Engineer of Fisher 
Radio in Pennsylvania where he set 
up that company's loudspeaker 
manufacturing plant. After that came 
an appointment as Executive Vice 
President of Audio Dynamics Corp, in 
Connecticut where he fathered the 
303-AX loudspeaker system. From 
there, he took the position of Editor 
of "Audio" magazine, followed by a 
further move to Massachusetts as 
Vice-President Engineering for 
Epicure. 

But, by 1975, at age 63, George 
seemed to have had enough of hifi 
business pressure and the next letter I 
had from him said that he had settled 
down in Clearwater, in "sunny" 
Florida, in the role of a consultant and 
freelance writer. 

Perhaps "settled down" is an 
overstatement because he still did his 
share of jetting to conventions and 
exhibitions and supplying articles to a 
string of magazines, including "Elec¬ 
tronics Australia". 

But George is no longer with us and 
we will miss his letters and his always 
perceptive reports on the ever- 
changing world of audio and video. 
He is survived by his wife Patricia, his 
daughter Elizabeth and a son Richard. 
(W.N.W.) _ 
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this unit is a must when 
a postive snap action is 
required. Complete with 
16mm actuator paddle. 
Cat. S-1920 
FEATURES: 240V AC 10A 
contact rating. Body size: 
10.5mm x 28mm. Quick 
connect terminals 


or as me 
switches 


pU*CH* sf J 


COMPUTERS. 
FOR KIP S I 


Microswitch 


nust where 
) action is 
plete with 
>r paddle. 


f Great for burglar alarms 
as machinery limit 


1.60 each 


A basic programming manual 
written just for kids! Written by an 
experienced teacher, it talks in a 
language the kids can understand. 
Cat. B-6190 


SYSTEM 80 
MEANS_— 

Keep the cash coming injMth 

Dick Smith’s Invoicing 

Cuctom This package runs either as a stand al °"® 

5>yST©m ^ in t era ctively with your Stock Control & 

Pricing system. It provides full invoicing 
session summary reports, including^sales 
lax & revenue totals. Allows for credits of 
returned items & even allows a mix of items 
being returned for credit with items being 

sold Ca X 3751 General Ledger 

^stas^on Curate report, as to you, company s 

sa,usCa A^ounts Receivable 

This package gives you the vital information 
concerning the heart of your business ^ 
cash flow. Produces reports such as the Tr a 
balance. Debtors ledger. & Posting summanes. 

■ ■ v Cat. X-3756 

WAS Payroll program 

Now even small business (up to 100 
-*^ TT employees) can go computer ! This program 

produces payslip, coin/cheque analysis, bank 
deposit advice, payroll tax report and group | 
certificates, as well as catering for different 
deductions, hourly pay/monthly salary, cash/ 
cheque or deposits, etc. Cat. X-3769 

c Stock Control & Pricing 

WAS Mindies ud to 2750 stock lines & offer 

*149 


W-ou 


WAS 

ls 149 

| WAS 


GIVE YOUR PROJECTS A 
PROFESSIONAL FINISH! 

Panel 
Lettering 
Set _ 

Each pack contains hundreds of words, 
letters, numbers & symbols for quick easy 
labelling of electronic equipment. These 
are transfer sheets that are easily applied 
by burnishing. 

Size 1 (3.1mm high) Black lettering 

Cat. N-1800 . $ 5.95 

Size 2 (2.3mm high) Black lettering 

Cat. N-1804 . $ 5.95 

Size 2(2.3mm high) White lettering 

Cat. N-1806. $ 5.95 


Handles up to 2750 stock lines & offers 
powerful features like Aust. Sales Tax Option, 
ability to produce up-to-date price lists at 
any time, a facility to print out of stock count 
sheets & compare counts with on hand 
figures. Cat. X-3750 


Ultra Miniature PCB Mounting 

Low cost miniature relay for projects 
with little room to spare. Fits standard 
2.54mm matrix. Cat. S-7112 
Contact Current (max ): 1A 
Contact Voltage (max ): 100V AC 
Nominal Coil Voltage 12V 
Coil Resistance 320 ohm QC 

u? ho£. 

High Rating Power Relay 

Small high capacity relay ideal for power 
switching Great for switching 240V 
protects from transistor or 1C control. 

Cat S-7200 

Contact,current (max.):10A 
Contact voltage (max ) 240V 
Nominal coil voltage 12V 
Coil resistance: 160 ohm 


Electric vehicles viable in the 
future? Find out in 
this fascinating 
book. 

3^ Understand this new and 
exciting field! 168 pages, all 
about the past, present and 
future of electric cars, bikes 




etc. 

Cat. B-2400 

only 


Pre-cut quality PC boards 
with permanently bonded V" 
copper on both sides. ■ 

Double sided 28 gram 
laminate. 550 x 150mrn^ 

Cat. H-5561 


Dick Smith's 

Computers for Kids 


only 

$495 


i o d ®Vp" < °‘ 












SAVOUR 
HEADS 
DEMAGNETISED 

Ideal for use with all audio tape recorders. 
Simply plug into 240V AC and use like a 
wand to sweep' away excess magnetism! 
Cat. C-7222 

$775 

only # 


'ESSENTIAL FOR 
ALL HI FI BUFFS 


KNOW THE TIME 
ANYWHERE IN THE 
WORLD! 


LCD 
WORLD 
CLOCK 

Great for radio hams, tele¬ 
phonists, international busi¬ 
nessmen or anyone who 
wants to know the time 
anywhere in the world! Has 
LCD & an easy to read scale 
dial. Cat. Y-1054 


95 

12V Power 
Supply 

For any equipment requiring 
12V DC at a max. of 200mA. 
Simply plugs into any 240V AC 
outlet. Suggested uses would 
be with handheld transceivers 
when used as base stations & 
the older type portable radio 
. that worked on 12V DC etc. 

>95 










































SAVE 

OVER 

.$50, 


WASSU9- 

Tag Tantalums, 

from only. 

These are restn dipped electrolytic type. 
They offer very low leakage and a high 
capacitance in a tiny package. Ideal for 
PC board mounting 


This is a 
genuine discriminating 

detector under $150 

Highly recommended tor beginners, this amazing 
unit separates trash trom treasure. Light weight, 
handy and very easy to use. Cat. Y-1066 

FIND YOURSELF A 
FORTUNE FOR 


ONLY 


BUILD AN 
ALARM 
FROM THIS 

SIREN 

SPEAKER 

A neat horn type speaker 
with electronic siren module 
built-in. It delivers an ear- 
splitting penetrating wail 
that can be heard for blocks 
It's weatherproof, so it can 
be indoor or outdoor. 
Operates from 1 2V. 

Cat. L-7026 

only 

$ 27 95 ^ 


20 TIME ZONES 


Value Voltage Cat. No 
in UF 

0.1 35 R-4700 

0.22 35 R-4705 

0.33 35 R-4710 

0.47 35 R-4715 

1.0 35 R-4720 


Value Voltage Cat. No 
in UF 

4.7 35 

68 35 

10 25 






16 

16 


R-4740 

R-4745 

R-4750 

R-4755 

R-4760 


4# 


R-4765 

R-4770 

R-4775 


1.5 35 R-4725 33 

2.2 35 R-4730 47 

3.3 35 R-4735 100 

ALL ABOVE TANTALUMS. 

From O.luF to 6.8uF 60C 10 up 55C 
From IOuF to IOOuF 700 10 up 650* 




r X/ 

AUDIO 
ENTHUSIASTS. 

TAPE 

DUB BOX 


WORLD TIME 
DUAL MELODY 
ALARM 

Tell the time anywhere in the 
world! This fantastic watch 
not only displays local time 
but 20 different time zones 
as well. 

| * Dual melody alarm 

• LCD displays date, alarm, 
home time & 20 different 

world times 

• World graphic display 

• Night light 

Great for the businessman, j 
amateur radio operator or ^ 
[ anyone who wants to know 
time around the world. 


»0; 


^WyPA Y M OK t .' 

Quality Stainless Steel Tools 


Resists rust, spring load return, 
insulated, easy grasp hand grips. 

Transister Nipper 

Ideal for PCB work, long life, cutting 
edge. Cat. T-3205 

Mini Flat Nose Plier 

Great for those small nuts. 




Cat. T-3325 

Mini Needle Nose Plier, 

Ideal for small components, 
confined places. Cat. T-3570 


Mini Long Nose Plier 

Long reach in a small plie 
Cat T-3565 

direct import 

VOVJ P 6 **.. 
THE BENEFIT 




ALL ONE 
PRICE 


An easy way for the tape 
buff to get the results he 
wants without miles of 
cords, plugs & mess! 
i Simply switch between the 
1 inputs & outputs required! 
' Cat. C-7220 


NlHi 

resistance 

SUBSTITUTION 

WHEEL 

only 

$4 95 


only 

$0^95 


systetTbomakes ^ 
MUSIC ^ * 

, FRED 
^SOUND 

SYNTHESIZER onl¥ 

music with this soun ,on connector 

l plugs d,rect ! I" output connecting drrectlv 
with the aud'OOUP ^ NER , ac ,httes ol 

mtotheAUX^TAPEor x3280 

most Hi-Fi amplihers 


L BUILD y OUR 1 

- own 1- 

sYurnesiz^ 

only 

Incredible s 45 

Electrochune 


WAS 


The Electrochune is a keyless monophonic organ and 
uses the circuitry of a synthesizer to give variable 
attactyidecay times, tremelo and square/sine wave 
I output mixing. It even has a built-in amplifier and 
Ispeaker with separate volumn control. Complete 
■with plugpack and full instructions. Cat. K-3506 


"YOU REAP 
JHEBENEHTI, 


Convenient size with large, easy to read 
value selection that enables you to 
select values from 5 ohms to 1 M ohm in 
36 steps using most common divisions. 
Complete with leads & insulated 
crocodile clips. Cat. Q-1410 


High 

Impedance 



'Percussion 
| Sequencer lit 

| How s this for a great kit! Single PCB kit 
enable percussion synthesizer to be controlled 
externally by this rhythm generator, and it ^ 
| does it automatically! You could start your ^ 
I own band! Also useful for taping & dubbing. 
kCat. K-3518 



Mono H’ phones 

Magnetic - high impedance. Ideal for ^ 
your crystal set As used by spies “ 
everywhere! Cat. C-4000 


only 


Great Sound Effects Kit 

Think of all the sound effects you can give nnlV 
your video games - explosions, gunshots ^ ' 

etc. This great kit comes supplied with $ 

Tiger Moth sound free of charge . 

Cat.K-3508 


compact * 66 excep^ *-3669 

Fortran ^ <sK b ased ^ 

V0U Ca : Q v U Com6S DOS i"-nen in W 

\ a ngua9 e v . ROM ,» s ownDO^v 5 ^, 

, ^ aStef n ^entaT»o^' ; ° n ^'fgi^and <^ oe d ' sk dTWC 

l f0 t X-3668 ^ 

S2. 



Matte Black Spray 

This quick drying matte finish 
90 s P ra Y Suitable for giving your project 
that professional finish. Ideal for 
spraying heatsinks to increase 
Cat N-1070 t hermal efficiency. Pressure pack can. 


DICK SMITH Electronics 


SEE PAGE 98 FOR FULL ADDRESS 


DSE/A452/JW 


Incorporated in NSW 

































One man’s work in radar, television and stereo 


Alan Blumlein: 
wartime radar pioneer 

A Halifax bomber crashed 40 years ago, 10km from 
Ross-on- Wye in England, killing 11 people. One of them 
was Alan Blumlein, one of Britain’s most prolific 
engineers, and who invented vital radar equipment used 
by the British during WWII. 


DO YOU KNOW who devised the first 
electronic television set? Or who in¬ 
vented stereo sound? Or even who 
made the crucial innovations that made 
radar work? It was the same man who 
made stereo sound on film tracks a reali¬ 
ty and who designed the basic electronic 
circuits that much modern electronic 
equipment still uses today. His name? 
Alan Blumlein, a Briton, who was 38 
when he died on June 7, 1942. 

If you've never heard of Blumlein, you 
are in good company. For a host of 
curious reasons, varying from official 
secrecy to company policy, his name is 
familiar to relatively few people, mostly 
enthusiasts in the field of electronics. 
Details of his achievements are known to 
even fewer. 

By the time he died, Blumlein had filed 
128 patents, an average of one every six 
weeks of his working life. While most 
engineers specialise in one area, 
Blumlein contributed to virtually all areas 
of electronics. Marcus Scroggie, author 
of today's standard works on electronic 
circuits, describes him as "the greatest 
circuit designer and originator ever". 

In his short life, Alan Blumlein devised 
circuits to prevent adjacent telephone 
lines interfering with each other, and 
electrical measurement circuits so ac¬ 
curate that they could sense the altitude 
of an aircraft by detecting the 
capacitance between it and the Earth. He 
designed innumerable filters and 
amplifiers that have become standard 
building blocks for the electronics 
industry. 

He worked, under Isaac (later Sir Isaac) 
Schoenberg, to develop the world's first 
electronic TV system. The BBC used it for 


by BARRY FOX 

the transmissions from Alexandra Palace 
which began in November 1936. 
Modern TV still uses most of the same 
basic technology. Soon after Blumlein's 
death, Schoenberg told a colleague 
"there was not a single subject to which 
he turned his mind that he did not enrich 
extensively". 

In the early 1930s, Blumlein developed 
and patented a stereo system on which 
the world finally standardised in 1958. 
All today's stereo relies on the same 
principles. His patent on stereo, BP 394 
325, is a bible for audio engineers. Philip 
Vanderlyn, who worked under Blumlein 
at EMI's Central Research laboratories, in 
Hayes, and steered EMI into stereo 20 
years later when the world caught up 
with his ideas, says of the patent: "It pre- 



Eng//sb engineer Alan Blumlein 
(1903-1942). 


empts all further useful reasoning on the 
subject". 

After successfully cutting two channels 
into the single groove of a disc record in 
1933 and 1934, Blumlein went on in 
1935 to record two channels of sound in 
the optical track of a motion picture film. 
He did so more Qr less as a casual aside 
to developing 405-line television. Dolby 
Labs, the US electronics company known 
world-wide for its noise reduction 
systems, has recently revolutionised 
cinema sound by developing a stereo 
system based on optical sensors. This is 
so similar to Blumlein's original format 
that, Dolby engineers say, one of 
Blumlein's 35mm stereo optical films 
would play on the standard stereo op¬ 
tical film projector installed in many 
modern cinemas. 

From television it was a logical step to 
radar. The work probably started well 
before the Second World War. Before he 
died, Blumlein had made seminal con¬ 
tributions first to "airborne interception" 
radar, and then to "plan position" radar, 
the airborne navigational aid that 
displays an image of the ground below. 
Sir Bernard Lovell, in charge of these pro¬ 
jects later described Blumlein as "one of 
the best electronics engineers which 
Great Britain has ever produced". Sir 
Alan Hodgkin, who was also involved in 
the radar project for five years, has told 
how the use of Blumlein's radar inven¬ 
tions in the North Atlantic reduced the 
loss of shipping due to German sub¬ 
marines from 400,000 tonnes in March 
1943 to less than 50,000 tonnes three 
months later. 

When Blumlein died the Government 
postponed even a brief announcement 
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The photograph above demonstrates the quality of the im¬ 
ages received from even the early Plan Position Indicator 
radar. At right is a PPI installation in the cockpit of a Mosquito 
fighter of 1942. 


for three years, because it feared that the 
news of his death would give solace to 
Hitler — then seriously disturbed by the 
effect British radar was having on Ger¬ 
many's U-boat campaign. 

There is no simple explanation for 
Blumlein's lack of recognition. There is 
just an unfortunate but fascinating set of 
circumstances which have conspired to 
deny the man the place in history which 
he deserves. 

Perhaps the most relevant factor is the 
Official Secrets Act. Because he died 
while working on military hardware the 
Act has hampered historical research. 
The people he was working for either 
kept inadequate records or have since 
destroyed or lost them. Many of his col¬ 
leagues are now dead. So no one really 
knows what Blumlein was doing bet¬ 
ween 1937 and 1939. Although still on 
EMI's payroll when he died, Blumlein 
was working for the Telecommunica¬ 
tions Research Establishment or TRE at 
Malvern. This is now the Royal Signals 
Radar Establishment. Although RSRE says 
most of the papers on Blumlein would 
now be unclassified (under the 30-years 
rule), wartime TRE personnel were 
notorious for not keeping records and 
there is no original TRE material on 
Blumlein. The problem is exacerbated 
because Blumlein was employed by EMI 
not TRE. 

From an historical point of view 
Blumlein suffered a disadvantage by 
working for EMI, now Thorn-EMI. The 
company is known for keeping details of 
its own history to itself. Although it 
possesses one of the best collections of 
old equipment, and archives, the com¬ 
pany has done little with them. It has 
files, which in historical value are 
priceless, of original notes made by 
Blumlein and his colleagues in the 1930s. 
These are jealously guarded, but EMI has 
never explained why. Original equip¬ 
ment, such as that used to record stereo 
sound on film and disc was thrown away 
years ago. The reason? "In the current 
economic climate, our first concern must 
be today's sales and tomorrow's pro¬ 


Avro Lancaster bombers were among the first aircraft fitted with the PPI radar sets. 


ducts. Research into archival information 
cannot be given foremost priority," says 
Thorn-EMI's David Sowter. 

The stereo-optical sound films 
Blumlein made in 1935 are still on nitrate 
stock. This is not only dangerously ex¬ 
plosive but also becomes sticky and 
loses its image with the passage of time. 
The National Film Archive, part of the 
British Film Institute, believes that even 
under ideal storage conditions, 
Blumlein's material dating back to 1935 
must be on the point of irreversibly 
degrading. Although Thorn-EMI has been 
promising for five years to transfer the 
nitrate originals onto the safe, acetate 
stock, the company says merely that the 
work is "in hand". The problem, says 
Thorn-EMI, is that it is being undertaken 
by "an expert" who is busy with other 
things. 

There is another reason why Blumlein's 
life and work remains a secret to the 
world at large. Whereas most pioneers 
are the subject of at least one biography, 
there is still no book on Blumlein, 


something of a mystery in itself. In 1967 
Basil Benzimra, an engineer who decided 
to immortalise Blumlein, called for 
reminiscences about him to be sent to 
his son Simon Blumlein. A year later, at a 
seminar on Blumlein's life organised by 
the British Kinematography Sound and 
Television Society, Simon Blumlein 
spoke with affection about brief 
memories of his father, and said how he 
hoped with Benzimra, to write a 
biography. 

Ill health forced Benzimra to abandon 
the project and it was taken over by 
Francis Paul Thomson, author of books 
on banking, the Giro money system and 
tapestry. In September 1973 the 
authoritative magazine, Wireless World , 
carried a letter from Rex Baldock, 
organiser of the BKSTS memorial 
meeting, suggesting that anyone with in¬ 
formation on Alan Blumlein should send 
it to Thomson at his Watford address. At 
the unveiling of the Blumlein plaque in 
1977, Thomson told how he had been 
"persuaded to write a biography". 
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Alan Blumlein: wartime radio pioneer 



The all-black Mosquito night-fighter prototype , W4052. The radar antenna was an 
arrow-head design mounted in the nose between machine guns. 


According to Thomson, in a letter to 
Huddersfield Polytechnic, he has ac¬ 
cumulated about 80kg of material about 
Blumlein and his inventions and resear¬ 
ched the inventor's ancestry back to the 
early 15th century. The 1982 edition of 
Who's Who contains an entry in Thom¬ 
son's name referring to a book on 
Blumlein called "Engineer Extraordinary" 
published in 1977. But the Science 
Reference division of the British Library 
can find no trace of any biography of 
Blumlein. Thomson has declined to say 
when he will publish his biography, or 
list any articles on Alan Blumlein that he 
has published since he started to collect 
biographical material nearly 10 years 
ago. 

But what sort of man was Blumlein and 
what do we know about him? He was 
born in Hampstead, North London, on 
June 29, 1903. He won a scholarship to 
Highgate School, where he studied 
science. From Highgate the young 
Blumlein went on to win a further 
scholarship to City and Guilds where at 
the age of 20 he got a first class honours 
degree in heavy electrical engineering. 
He stayed on at City and Guilds as a 
demonstrator where he helped to 
develop a method of measuring elec¬ 
trical resistance using high frequency 
signals. Blumlein, still only 21, described 
it in a paper to the Institution of Electrical 
Engineers. 

In September 1924 Blumlein joined In¬ 
ternational Western Electric, a foreign 
subsidiary of Bell Laboratories, later to 
become Standard Telephones and 
Cables. His job was to improve long 


distance telephone lines. He worked 
obsessively hard, inventing a solution to 
every problem that he encountered. In 
1929 Blumlein, looking for work outside 
the telephone field, joined the Columbia 
Graphophone Company and worked 
under Isaac Schoenberg. His brief was 
simple: find a way round some patents 
owned by Bell and Western Electric on 
the then-new system of recording sound 
electrically. This used a microphone, an 
amplifier and an electric cutter head 
rather than an acoustic horn and 
diaphragm driving a stylus. All the com¬ 
panies who were recording electrically 
had to take out a licence on the US 
patents. 


“One of Blumlein’s many 
contributions was the 
video waveform”. 


Coming straight from the folds of 
Western Electric, Blumlein was obviously 
in the ideal position to seek a way round 
the patents. He did so by designing a 
completely new system, with a moving- 
coil (electromagnetic) microphone, a 
novel amplifier and a moving-coil cutter 
head. It is interesting to note that in re¬ 
cent years the hi-fi world has suddenly 
discovered the virtues of moving coil 
cartridges. 

In 1931, Columbia merged with 
another firm, called The Gramophone 
Company, which was famous for the 
"His Master's Voice" record label. The 
result of the merger was Electrical and 


Musical Industries, later to be called just 
EMI, and ultimately (in December 1979) 
to be merged with Thorn. In the 1930s, 
EMI was famous for its research 
laboratories at Hayes. It was there that 
Blumlein worked. He continued to im¬ 
prove his disc recording system, exten¬ 
ding the frequency range to around 
10kHz and then turned his attention to 
stereo. 

If there were any justice in this world, 
Blumlein, or at least his employers, EMI, 
would have benefited from the original 
master patent on stereo, BP 394 325. But 
Blumlein, like the Bell Lab engineers who 
were working and patenting along 
similar lines in the US at the same time, 
was too far ahead of his time. The files of 
the British Patent Office tell a fascinating 
story. BP 394 325 was kept in force by 
EMI for the whole of its legal life of 16 
years, despite there being no commer¬ 
cial demand for what it protected. In 
1947 the patent expired, but at the same 
time EMI applied to have its life 
extended. 

The British Patent Office, taking into ac¬ 
count commercial losses due to the war 
years, extended the patent for five years. 
So BP 394 325 did not finally expire until 
December 13, 1952. But it was still too 
early. The first discs came onto the 
market in 1958. But by then the patent, 
on which EMI could have claimed 
royalties on the system, was dead and 
could no longer be extended. 

The television system that EMI 
developed in the 1930s was a 
remarkable achievement. Equipment in¬ 
stalled for the first transmissions in 1936, 
were still in use in 1950. The 405-line 
standard is still being used for some 
transmissions in Britain. 

But the inspiration for the 405-line stan¬ 
dard came from a considerably less am¬ 
bitious proposal. In 1934, a government 
committee under Lord Selsdon recom¬ 
mended that Britain should have a televi¬ 
sion service, based on 240-line pictures 
using John Logie Baird's mechanical scan¬ 
ning system. Isaac Schoenberg decided 
to knock the Baird mechanical system on 
the head once and for all. He committed 
Blumlein, and his fellow engineers, to 
developing the 405-line standard. 
Although this looks poor alongside to¬ 
day's 625-line pictures it was a 
remarkably tough target in the 
mid-1930s. 

One of Blumlein's many contributions 
was the video waveform, in which the 
picture information and the synchronisa¬ 
tion pulses were all interwoven into one 
signal on a single frequency. The 
Blumlein waveform — to which 
engineers later added a colour signal - 
has become a world standard which is 
still in use today. It took just 18 months 
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The change to 
excellence 
in sound... 



needn't cost you a fortune. 


Denon, the name associated worldwide 
with professional audio equipment has 
available in Australia their range of advanced 
magnetic tapes. The result of 30 years of 
research and technology offers the listener 
true excellence in sound. 

Six dynamic tapes - the LX, DX1, DX3, 
DX5, DX7 and DXM provide a range to suit 
any requirement in high grade recording and 
reproduction. 


See the exciting range of tapes at your 
Denon dealer now, you’ll find their prices 
rather exciting as well. 

DENON 

Professional Audio Brand. 



AMALGAMATED WIRELESS (AUSTRALASIA) LIMITED 
554 Parramatta Road, Ashfield, NSW 2131 Phone 797 5757 

Canberra Melbourne Launceston Adelaide Brisbane Townsville 

80 5200 560 4533 44 5155 272 2366 44 1631 79 6155 


Perth 
271 0888 







ROD IRVING ELECTRONICS 


DIGITAL 
CAPACITANCE 
METER $45.00 


150W MOSFET POWER 
AMP 


Plus Transformer 
$43.50 
Plus Heatsink Drilled. 
Tapped and Black 
Anodised $42.50 



Here is an 
inexpensive 
0 i g i t a I 
Capacitance 
Meter which 
measures from 
1pFto99.99uFin 
just three ranges. 
It’s simple to use 
and features a big 
bright four-digit 
display with 
automatic 
updating and 
decimal points. 
EA March 80 



* 


*« 


A general purpose 150W Mosfet Power Amp Module. 
Here's a high power, general purpose Power Amplifier 
Module for guitar and PA applications employing rugged, 
reliable Mosfets in the output. ETI 499 March 82 


TV CR0 ADAPTOR $38.50 

Includes Plug Pack. EA August 80 


ETI’S BRILLIANT NEW 

DIRECT-CONNECT COMPUTER MODEM 

Employs unique ‘Commutated Filter’ design overcoming virtually all the 
problems involved with conventional modems. 

Super flexible unit facilitates communications between computers over cables, 
the telephone network and radio links. 

Unit connects to a standard RS 232 interface and is capable of both 1200/75 
Baud and 300/300 Baud transmission and reception ★ Line switching; answer 
and dialing facilities on board. 

EXCLUSIVES: ★ Plated through, double sided PCB ★ Complete set of 1C 
sockets ★ Kit requires 85 IN914 Diodes for programming these are included ★ 
Ceralock resonator and matching balanced load capacitor used for long life and 
high accuracy ★ Telecom approved isolating transformer and Reed relays 
included. 


CAR ALARM 

$29.00 

This Car Alarm uses the 
battery earth strap as a 
sensor to detect when a 
’’courtesy" light or other 
electrical load occurs when a 
thief enters a vehicle. The 
circuitry is simple and immune 
from false triggering 
problems. ETI July 81 


10-15V 

EXPANDED 

SCALE 

V-METER 

ETI 159 December Ri 

$26.50 



ELECTRONIC 
DUMMY LOAD 

$99.00 

With this unit you can test 
power supplies at currents 
up to 15 Amps and 
Voltages up to 60 Volts. It 
can ’’sink” up to 200 Watts 
on a static test and you can 
modulate the load to 
perform dynamic tests. ETI 
147 October 80 


7-SL0T 
SI 00 
MOTHER 
BOARD 

ETI May 80 

$85.00 






CYL0N VOICE EA December 80 

$19.95 



Sound like Darth Vader 

VOICE CANCELLER 


$22.50 


Ever wondered how your voice substituted for your favourite 
vocalists would sound, well now its possible! You can 
cancel out the lead vocal on almost any stereo record and 
substitute your own voice or musical instrument. EA April 
82 

LOUD SPEAKER PROTECTOR 

ETI 455 March 80 




$32.50 


CORE BALANCE RELAY ET . s*7 

% 


HftAV 


$44.50 


425 High Street, Northcote 3070, Melbourne, Victoria. Ph (03) 489 8131. Telex No. 38897 

















































Alan Blumlein: wartime radio pioneer 


to design, develop and install a working designed the Air Interception (Al) radar 
system ready for the BBC launch in system, which operated automatically. 
November 1936. By May 1937 the EMI By the spring of 1941 they had improv- 
team had produced outside broadcast ed the accuracy of Al radar sufficiently 
equipment which could transmit King for one aircraft to detect another in the 
George Vi's coronation - the first ever air several kilometres away. But it is like- 
television broadcast from outside a ly that from as early as 1937, Blumlein's 
studl °- real aim was to develop a "plan position 

In January 1935, while the EMI team indicator" an airborne radar, that could 
was starting work on the 405-line all- display a picture of the ground or sea 
electronic TV system, Robert (later Sir) below. Some people believe Blumlein 
Watson-Watt was working on a commit- succeeded in this as early as 1938 

tee, chaired by Henry Tizard, for the Accuracy and clarity of the image 

Scientific Survey of Air Defence. They depended on the frequency and power 
were looking for a "death ray" to defend of the signals used. The higher the fre- 
against air attack. quency, the smaller the wavelength the 

But in February 1935 Watson-Watt smaller the aerial needed, and the higher 
wrote his now famous memorandum the resolution of the system. The 
saying that although it was impossible to breakthrough came with the invention of 
destroy aircraft by radio waves, it should the magnetron and the klystron- the 
be possible to detect them by radio former was a carefully sculptured 



An original "Emitron" camera tube , as used for the first regular TV service , 7936. 


energy reflected from the aircraft's body. 
Using BBC's transmitter at Daventry, he 
proved that detection by reflection was 
possible. Immediately, in the early spring 
of 1935, the whole project was covered 
with a security blanket of high secrecy. 

It is unclear exactly when Blumlein and 
the EMI team became involved in the 
development but he filed many patents 
on radar circuits in the late 1930s, even 
though (for security reasons) they were 
not printed until 1946 and 1947. And we 
do know that by 1940 Blumlein had 


chamber within which high frequency 
oscillatory signals of great power could 
be generated; the klystron was an elec¬ 
tronic circuit that achieved the same 
result, but with less efficiency. By early 
1942 the work on the plan position radar 
(code-named H 2 S) by EMI at Hayes and 
TRE at Malvern was bearing fruit. 

On June 7, 1942 Halifax V9977 took off 
from Defford crammed with experimen¬ 
tal H 2 S gear. There were five crew 
members, half Sir Bernard Lovell's 
engineering team and three men from 


EMI, including Blumlein. There was no 
EMI gear on V9977. But there had been 
much debate over whether the H 2 S test 
flights should use magnetrons or 
klystrons. Winston Churchill was worried 
in case the magnetron, which was vir¬ 
tually indestructible, might fall into 
enemy hands if there should be a crash. 

The fated bomber, Halifax V9977, was 
fitted with a magnetron and the flight on 
June 7 was made solely so that the EMI 
team could see how the prototype H 2 S 
magnetron equipment worked at high 
altitude. 

The Halifax was flying at around 2500 
feet when disaster struck. The starboard 
outer engine failed, because an inlet 
valve fractured due to metal fatigue. This 
engine was driving the generator which 
supplied power to the H 2 S equipment. 
So instead of feathering the propeller, 
the crew tried to re-start its engine. But it 
caught fire. The crew then tried to put 
out the fire, but found the extinguishers 
had not been filled. The plane crashed at 
4.20pm killing everyone on board. The 
only piece of equipment to survive the 
crash was the magnetron. But it did not 
fall into enemy hands. 

Today, plan position radar, like Al 
radar, television, stereo sound and 
numerous electronic circuits designed by 
Blumlein are taken for granted. It would 
be fitting to end on the note that 
although Blumlein died young, his inven¬ 
tions live on. But sadly, although his 
name will doubtless be found on a few 
commemorative plaques, his memory is 
revered only by a handful of people who 
have taken the trouble to read what they 
can about his life and work. The real 
tragedy of Blumlein's life is that by the 
time we wake up to his genius it will be 
too late to document that genius for 
posterity. 


This article first appeared in “New Scientist”, 
3rd June, 1982 and is reproduced here with 
permission from the publishers. ® IPC 
Magazines, 1982. 


of 

SOiiO STATE 


ELECTRONICS AUSTRALIA HANDBOOKS 



FUNDAMENTALS OF SOLID STATE provides a wealth of information on semiconductor theory and operation, delv¬ 
ing much deeper than very elementary works, but without the maths and abstract theory which make many of the 
more specialised texts very heavy going. It’s for anyone who wants to know just a little bit more about the operation 
of semiconductor devices. 


BASIC ELECTRONICS is almost certainly the most widely used manual on electronic 
fundamentals in Australia. It is used by radio clubs, in secondary schools and colleges, 
and in WIA youth radio clubs. Begins with the electron, introduces and explains com¬ 
ponents and circuit concepts, and progresses through radio, audio techniques, servic¬ 
ing, test instruments, etc If you’ve always wanted to become involved in electronics, 
but have been scared off by the mysteries involved, let Basic Electronics explain them 
to you. 


Available from Electronics Australia 57 Regent St, Chippendale, NSW 
PRICE $3.50 each OR by mail order from Electronics Australia”. PO Box 163, Chippendale. 2008 

PRICE 4.40 each. 
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MARCH pMD 

FIRST"MARCH MADNESS"SALE. EVERYONE HAS HAD ONE. 

MORE HAVE BEEN FOUND!! 

Last month we did not advertise the GE Smoke and Burglar Alarms. This is because our stocks were getting 
very low and we did not expect to have any left by February. 

We were more surprised than anyone when we found another consignment arrive on our front door! This is 
great news as we have never seen a greater bargain then these products — as thousands of you will already 
testify! The Smoke Detector was a flop at $49.50 (see story below) BUT at $14.50 its the bargain of the 
century. $o too the Burglar Alarm — at about 'A THE PRICE of its closest competitor!! 


final runout; of 



lonsumer 

(S 


GENERAL 


ELECTRIC 


BURGLAR ALARM SLASHED!!! 
HUGE SCOOP PURCHASE- 
ONCE SOLD FOR OVER $100 


— Contains very loud solid state 

FROM $12.50 buzzer 

— 12 month factory warranty. 

One of the greatest consumer flops of the last decade was the Ion¬ 
ization Chamber Smoke Detector. Even though it is a brilliant 
product (reliable compact, easy installation, fail-safe etg) it just did 
not sell. Human nature being what it is finds safety-oriented products 
just not worth the investment. We all know that accidents and fires 
never happen to US!! As smoke is the greatest killer in a fire, the mar 
ket research gurus thought that such a product would have a wide 
appeal. When they were $49.50 no-one wanted them. The price fell 
to a very reasonable $29.50 and still they stayed on the shelf. We have 
now been instructed to clear them for less than Vi of $29.50. 


FROM $23.95 

Cat. LA5004 

Amazingly low price for a full feature ultrasonic proximity/burglar 
alarm. + Completely self contained + 12 month manufacturer guara¬ 
ntee + instant or delayed alarm + Handsome imitation woodgrain + 
Cabinet measures 180(w)x85(h)x 100(d)mm + Programmable multi¬ 
code disable switch + Single 9V Alkaline battery* lasts one year + 
unit beeps when battery gets low + Contains receiver element designed 
for greater sensitivity without false triggering + Uses state-of-the-art 
LSI circuitry + Worth the money in parts alone + Comprehensive 24 
page manual included + Comes complete with 4 window deterrent 
stickers + Absolutely no installation needed * Battery extra. 


QUANTITY PRICES ★ ★ ★ ★ 1-$29.50: 2-5 $25ea: 6-10 $24.50ea: 10up $23.95ea 

1-$14.50: 2-5 $13.50ea: 6-10 $13.00ea: 10 up $12.50ea 


BACK TO TECH 
BREADBOARDS 


I Many of the Tech Colleges and 
CAE's are specifying plug-in bread 
I boards as training aids in their 
Electronics and Radio courses. At 
| around March Breadboards get 
I VERY scarce as thousands of 
students buy all available stocks. 
Jaycar has stocked up especially 
this year but we may be out of 
stock later in March if you don't 
act quickly. 

| Cat. PB8810 WB-DN 100 holes 
$2.95 

| Cat. PB8812 WB-TN 640 holes 
$8 95 

| Cat. PB8814 WB-2N 840 holes 
$12.95 

| Cat. PB8816 WB-4N 1680 holes 
$24.95 

| Cat PB8818 WB-6N 2420 holes 
$39.95 


FABULOUS 
SENNHEISER 
HD—40 


PRE-SALES TAX INCREASE 
PRICE 

Sennheiser — the name that 
means the ultimate in Headphone 
technology. These are hit^i quality 
West German made units that are 
now available at a bargain base¬ 
ment price. As used in the 1st 
class section of the TAA Air¬ 
bus and all Qantas 747's (1st 
class). Naturally the frequency 
response is a flat 20-20KHz. 
Impedance is 8 ohms. 

Cat AA2010 


STAL 
DISPLAY 


20 0-0 O 
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We have a small number of specific liquid crystal displays in stock. 
Each unit described below is supplied with a specific data sheet for 
that product as well as application notes re: drive requirements, 
multiplexing etc. 

TYPE 5301 A-51 This is a 3" high Starburst display which enables 
you to display ail letters of the alphabet and 0-9 digits. Each segment 
is addressable. A large, high contrast display can be achieved. 

Normally around $25 each a small quantity available at $10 each 
ONLY $10 EACH - Cat. ZM9010 
TYPE H5545-54 This is a 4 digit x 0.5" high display with "plus", 
"minus" and "arrow" annunciators, with 4 decimal point locations. 
Normally $20 each - ON LY $7.50 each Cat. ZM9011 
TYPE L-5640 — 51 & 54 This is basically identical to the H-5545 
except that the digits are 0.6" high with a colon as well as the 
decimal point. Normally $22 each ZM9012(51) & ZM9013(54) $9.50 ea 
TYPE L-563A-51 A 3 Y» digit 0.6" high 12 hour clock display with 
AM/PM annunciator and colon. 

Normally $15 EACH - NOW ONLY $7 EACH Cat ZM9014 



















N£SS SALE! 


NOW IT'S YOUR TURN TO SAVE!! 


Buy The 


Weller 


Best! 


~~r 


PRE-TAX 


Controlled Output Soldering 1 
Station 

What better way to start off the New Year than with a brand new Sold¬ 
ering Station! 

Jaycar is one of the few resellers left who have stuck with Weller sold¬ 
ering equipment Why? Because it is still simply far and away the best 
Temperature-Controlled soldering equipment available. Weller is con¬ 
sistent with Jaycar's philosophy of only selling quality merchandise. 
You may save around $10-$15 if you buy an Asian made "Electronic" 
Soldering Station. But remember this MOST "Electronic" Soldering 
Stations get out of calibration. OK if you have a thermocouple probe 
temperature meter to recalibrate it every 6 weeks or so. 

But if you don't have a thermocouple, consider the WTCPN. 

The WTCPN Station uses an exclusive world-patented principle which 
guarantees that the temperature of your iron will not drift once you 
have set it up. 

But the best news is the price. 7 n /a% sales tax went on this equipment on 
January 1 this year. Jaycar still has stock at the pre-sales tax price. 
This stock will not last and the price of the Weller Station MUST GO 
UP. 

Cat. TS1000 


TRANSISTOR BARGAIN 

3 AMP HIGH SPEED TO-5 POWER 
TRANSISTOR Type 2SC799. 
Normally $1.95 each. 

March Madnessll $0.75 each or $5 
for 10! — has exclusive slide-on 
flange to convert to chassis mount 
for greater power dissipation! 

SPECS: NPN Silicon 
- Vce 40V, Vcb 80V, \vX 
Veb 5V - Ic 3A, 
hFE 50-90 - 
Ft 150MHz. Cat ZT2600 


Vn 


JUMBO SPEAKER CABLE 

Now you can have super¬ 
quality cable without breaking 
the bank! Each conductor 
contains a MASSIVE 259 
strands of 0.12mm wire!! It 
could carry 30 amps! Great 
for Hi Fi or high power amps. 

Only $2.50/m 1 
100m $2.00/m 

Cat WB1732 
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Fully 

Guaranteed 

»INTRIGUING 8 


$3G^0 


For years and years 240V mains powered strobes have been selling for 
between $30 and $40. Even kits are around $36. So why is it that 
Jaycar can sell a 240V strobe — guaranteed — for $12.50? 

We can tell you for a start that we're not selling them below cost 
Even at $12.50 we're doing OK. 

Why so cheap? . 

Well they were made for a well known electronics chain. Their Q.C. 
(Quality Control) Department rejected them on the grounds that 
around 5% of them were faulty. That was an unacceptable figure con¬ 
sidering the very good name that the chain has in this country. All 
goods were rejected (even the 95% good ones) and sent back to the 
importer. 

The importer came to us with his problem. We said that we would sell 
them PROVIDED we could offer a 90 day guarantee on the item. 

Whilst all stock has been checked and the duds weeded out we STILL 
feel that even at $12.50 you deserve a comeback if we sell you faulty 
goods. 

So that's it You get a 240V strobe that is perfectly OK for $12.50. 
Compare THAT with the $36.50 that you will pay elsewhere. 

It's almost too good to be true except for one thing. It's true. 

FULL 90 DAY WARRANTY - Cat. XM7005 


4116 RAMs 150nS - GOING CHEAP 

We have secured a quantity of 4116 (150nS) RAMs at a price which means great savings to you 

Why are they cheap’ Well they don't actually have '4116' branded on them They have 9016 FPC on their hide b«ckv 
They are used in a well known TV game computer snd this is the House Number' for the., 4116. If you have eve, had to buy 
a non-standard replacement part you will know that the House Number' part can be VERY expensive We do»IMt * 
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AM SIDEBANDS — here we go again! 


Perhaps not too frequently, but with a certain inevitability, arguments 
arise, from time to time, about the existence (or otherwise) and the 
implications of side bands, in the context of amplitude modulation. 
They have been stirred up again by an article in our October ’82 
issue by Elmo V. Jansz and by a letter from D. Dutton on page 99 of 
our January issue. 


Since then, we have had a number of 
letters and conversations which indicate 
that the confusion — and the arguments 
— live on. 

The last major exchange on this subject 
occurred about eight years ago and pro¬ 
vided the theme for "Forum" in the July 
1975 issue. 

The starting point, on that occasion, 
was a letter from G.E. of Tuart Hill, WA 
who expressed the conviction that, if 
one could suppress the sidebands from 
an AM transmission, one would still be 
left with a single-frequency, amplitude 
modulated carrier, receivable through a 
very sharply peaked tuning system. In a 
follow-up letter, he admitted to some 
faulty reasoning but went on to 
speculate whether it might still be possi¬ 
ble to effect modulation in a way that 
would render it non-relient on 
sidebands. 

By way of general commenting on 
G.E.'s letters, we summarised the usual 
textbook explanation of amplitude 
modulation, pointing out that, depen¬ 
ding on their background, different 
groups of readers tended to visualise 
modulation in different ways. 

We suggested that, despite the passion 
with which the different points of view 
are sometimes defended, they are quite 
capable of being reconciled. 

Pursuing that point, we used a simple 
graphical illustration to show that any 
cyclic change in either the amplitude or 
the frequency of a sine wave (eg a car¬ 
rier) must result in the generation of ad¬ 
ditional frequencies. With that point 
established, it became logical to accept 
the mathematical verdict as to what 
those frequencies were. 

Our remarks in the July 1975 issue 
prompted a letter from Keith S. Imrie, at 
the time a Senior Lecturer with the Mac¬ 


quarie University in Sydney. He said: 

"Convincing students of the reality of 
sidebands is, of course, of interest in 
universities, and one technique used 
could be of interest to you and your 
readers ." 

He went on to explain that instruments 
existed (at Macquarie University and 
elsewhere) which made it possible to 
synthesise modulated waveforms, using 
the precise frequency components that 
had been prediced by Fourier analysis. 
They could be exhibited on an 
oscilloscope screen or, in his case, 
drawn on a computerised plotter. 

The letter was published in the 
November 75 issue, along with four 
plots showing pure AM, pure FM and a 
mix of AM and FM - all synthesised by 
the discreet choice and manipulation of 
signal sources representing individual 
sidebands. 

On learning that Elmo Jansz' article had 
been called into question, I turned back 
and read it, along with Mr Dutton's letter 
and the further correspondence. Having 


FOURIER SYNTHESIS OUTPUT 


done so, I felt that many of the concep¬ 
tual problems on this and other occa¬ 
sions could be re-packaged as two main 
questions: 

• Do sidebands exist as separate, iden¬ 
tifiable RF signals or are they really an in¬ 
tegral part of what can so readily be 
displayed as an amplitude modulated 
carrier? 

• Flowing from that quesion, should a 
diode detector be regarded as a mixer or 
a rectifier? 

The short answer is that, in both in¬ 
stances, the alternatives are supportable. 

As a starting point, it must surely be ac¬ 
cepted that modulation sidebands can 
exist as separate, identifiable radio fre¬ 
quency emissions. They are just too ac¬ 
cessible, too capable of manipulation for 
it to be otherwise. 

• At an elementary level, back in 1975, 
we demonstrated graphically that 
modulation of an RF carrier had to pro¬ 
duce additional frequencies. 

• At a more advanced level, we 
pointed out that mathematicians were 
well able to quantify those frequencies. 

• By way of verification, we published 
follow-up information indicating that the 
means existed to reverse the 
mathematical Fourier analysis and to 
synthesise classical modulation wave¬ 
forms from the predicted components. 

• At an everyday level, in communica¬ 
tion systems and TV picture 



channels, radio frequency 
carriers and modulation 


Explaining this diagram, 
Dr K. S. Imrie says that it 
depicts a carrier 
frequency of 2500Hz 
and a modulation 
frequency of 500Hz. He 
says: “The zero 
crossings occur where 
the carrier would have 
them (every 200^s). n 
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sidebands are variously attenuated or 
suppressed by the use of frequency 
selective circuits. 

None of this would be possible if car¬ 
rier and sidebands were not distinct and 
accessible. 

And, of course, there remains the 
evidence of the radio frequency spec¬ 
trum analyser wnich can show radio sta¬ 
tion carriers and sidebands disposed 
across the bands and behaving exactly as 
theory would predict. 

Not only that, but, with a station that 
may be transmitting simple test tones, as 
they do on occasions, it can show the 
carrier rock-steady in position and 
amplitude, while the sidebands vary in 
height and position according to the 
amplitude and frequency of the test 
tone. 

If it hasn't occurred to you already, one 
point is common to the preceding 
paragraphs: the thinking and the applica¬ 
tions involve frequency selective cir¬ 
cuits or presentation. To borrow a 
phrase from one of the correspondents, 
it is all centred in the "frequency 
domain”. 

I didn't use the term earlier, because I 
don't particularly like it. It is explicit to 
some, obscure to others and mere 
technical jargon to a great many more. 
But the summation of it is that when you 
have reason to gain access to, and 
manipulate individual frequency com¬ 
ponents or segments in a modulated car¬ 
rier, they are separately accessible. 

At this point, some readers may be 
tempted to smile happily, pick up their 
papers, switch off their minds and 
prepare to leave. 

But don't go yet. 

CONTOUR CONCEPT 

Let's think about that classic proposi¬ 
tion that, if the various RF components in 
a modulated signal are to exist separate¬ 
ly, it would be necessary for active 
points in any circuit handling them to be 
at several different potentials 
simultaneously. Since this is a seeming 
impossibility, the concept of their 
separate existence must be invalid. 

I referred to his matter back in 75 and, 
by sheer coincidence, mentioned it last 
month, in the context of audio hifi. 

I made the point that, when an or¬ 
chestra plays, the auditorium is filled 
with sound waves emanating from many 
separate instruments, and differing wide¬ 
ly in amplitude frequency and phase. 
When these sound waves reach a 
microphone, the diaphragm will hopeful¬ 
ly respond to them all but it clearly can¬ 
not be moving in different directions, or 
occupy more than one position, at any 
one instant. 

What it does is to move to and fro, tak¬ 
ing up positions at each successive ins¬ 
tant, dictated by the algebraic sum of the 


sound pressure waves acting upon it. 

In fact, as we pointed out, one could 
imagine a graph of the sound pressure 
resultant operating on the diaphragm, 
plotted against time. It would not be 
recognisable as discrete waveforms but 
would be in the form of a pressure 
contour. 

A plot of diaphragm movement over 
the same time period could be expected 
to have a similar contour, as also would 
a similar plot of the electrical signal from 
the microphone. Indeed, all the way 
through an analog hifi system, we are 
dealing with a signal contour, ultimately 
producing a sound pressure contour 
which reaches the listener's eardrums. 

The marvel of it is that, whether ex¬ 
perienced in the original auditorium or in 
the domestic lounge room, our aural 
senses can resolve a sound pressure con¬ 
tour back into a pattern of recognisable 
component frequencies. 

SIMILARLY FOR RF ... 

During the last few paragraphs (just in 
case you hadn't noticed) we have been 
envisaging signal voltages summed and 
plotted against time, rather than 
segregated and dispersed in terms of fre¬ 
quency. One could say that we have 
switched the basis of the discussion to 
the "time domain”. 

More to the point, there is a close 
parallel between the audio and RF 
situation. 

In the space around us is a multitude of 
radio signals, made up of carrier side¬ 
band packages from countless transmit¬ 
ters. They all start out separately but, at 
any given point in space, they tend to 
produce resultants which, at any ins¬ 
tant, are the algebraic sum of all the 
radiation fields evident at that point. 

Without being able to draw it, one 
could imagine a graph showing the RF 
signal voltage at the tip of your antenna 
lead-in, plotted against time. As in the 
audio case, there would be no question 
of the voltage having several values at 
the same time; the graph would be a 
contour of the algebraic sum of all the RF 
energy to which the antenna was 
exposed. 

A spectrum analyser, connected to the 
antenna could extract from this summed 
voltage information about its compo¬ 
nent signals, sufficient to display at least 
the more prominent carriers and side¬ 
band packages. In so doing, it would 
confirm the same point as do our ears in 
the realm of audio: 

Signals can, at the one time, be both 
summed and separable. 

In an AM receiver, we have a 
somewhat different objective in view. 
The total summed signal from the anten¬ 
na is passed through a number of tuned 
circuits which hopefully block all com¬ 
ponents other than the carrier and the 
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sidebands from the wanted station. 
What ultimately reaches the detector is 
still a summed signal but - ideally - it 
contains only those components which 
were originally radiated by the wanted 
station. And, because it is in summed 
form, there is no problem about the 
diode supposedly having to be at several 
potentials at once. 

What does the summed signal look 
like? 

Know something? Exactly like the 
illustration (Fig. 1c) in Elmo Jansz' original 
article and the CRO screen pattern on 
the second page. What's more, he has 
gone out of his way to distinguish it cor¬ 
rectly by referring to it as the 
"modulated signal", the "composite 
modulated waveform" and the 
"modulated carrier waveform". 

Frankly, none of these terms offend me 
and all of them imply something distinct 
from the original unmodulated 
sinusoidal carrier. 

Now what about the comment on the 
original article and the comments on the 
comment? 

In D.D's letter, in the January issue, 
there is some element of setting up a 
target in order to shoot it down. He is 
obviously keen to emphasise that the 
original sine-wave carrier radiated from 
the transmitter is not altered by 
amplitude modulation; its power re¬ 
mains constant. 

I wouldn't disagree with that, although 
I suspect that Elmo Jansz' "sin" in the 
eyes of D.D. was that he didn't say it in' 
so many words. But neither did he say 
otherwise. In fact, the references and 
calculations in the latter part of the arti¬ 
cle imply that the carrier has a reference 
power (eg 60W) which is twice that of 
the total sideband power (eg 30W). 

What appears in Fig. 1c of the original 
article, and in the accompanying CRO 
pattern, is variously described by Elmo 
Jansz as the "composite modulated 
waveform", the "modulated carrier 
waveform" and the "modulated signal". 
D.D. appears to regard it as something 
that is peculiar to a display which adds 
together the instantaneous value of the 
component signals. 

On the contrary, I have suggested that 
the composite modulated waveform oc¬ 
curs in any situation where the compo¬ 
nent frequencies share a common 
medium. Certainly, if the bandpass of 
the preceding tuned circuits allows the 
sidebands to reach the diode detector, 
then the diode input signal, plotted 
against time, will have the appearance 
and the energy content as depicted 
graphically or on a CRO screen. 

Once this is realised, it can be pursued 


relatively easily to a straightforward ex¬ 
planation (in the time domain!) of how a 
diode detector operates. Frankly, I 
regard it easier to cope with than the 
mixer concept which D.D. appears to 
prefer. However, for space reasons, well 
have to leave that aspect until a later 
issue. 

In the meantime, I suggest you read a 
couple of letters, reproduced herewith. 
C.S. obviously disagrees with D. Dutton 
and, in so doing, adopts much the same 
approach as I have done in the foregoing 
article. If I had any reservation about his 


remarks, it would be his emphatic state¬ 
ment that "an AM signal IS a single fixed 
frequency carrier that varies in 
amplitude". He clarifies his meaning im¬ 
mediately afterwards but it is the kind of 
very positive assertion that, if misread, 
could produce the kind of misconcep¬ 
tion to which D.D. is objecting. 

The other letter (M.M., Epping, NSW) 
starts off by pointing up the alternative 
approaches of time domain and frequen¬ 
cy domain, but then runs headlong into 
a problem with the summing of multiple 
waveforms. Hopefully, my remarks 
earlier in the article will have helped sort 
that out. The latter part of M.M.'s letter is 
concerned mainly with diode detection 
but we'll have to hold that subject over. 


What other readers say: 


I read with interest Elmo V. Jansz’ 
article on AM (Oct ’82) and D. Dut¬ 
ton’s Letter to the Editor (Jan ’83). 

There are two different ways of 
describing a signal mathermatically: (a) 
in the time domain and (b) in the fre¬ 
quency domain. 

The time domain gives us the more 
direct description of reality — eg, a 
graph of how some voltage varies with 
time. The frequency domain is based 
on Fourier’s theorem which says 
basically that any periodic waveform 
can be expressed as the sum of a 
number of sine waves (the frequency 
components). 

Fourier’s theorem does not say that 
the components actually exist 
separately. To say that they do would 
be self-contradictory, since this would 
imply that the voltage at some point in 
the circuit at a given instant of time 
would have several different values. 

Although D.D. would seem to 
disagree, I believe that one can give a 
valid time-domain description of AM. 
One must, however, be very careful of 
the word “carrier”. D.D. quite rightly 
points out that the carrier (the compo¬ 
nent of frequency fc in Fig. 2 of the ar¬ 
ticle) does not vary. However, in the 
sixth paragraph of his letter, he says 
that it appears to vary on an 
oscilloscope screen because “the 
oscilloscope receives three different 
frequencies and algebraically adds 
them together.” 

I contend that: 

(a) The oscilloscope does not do any 
adding because what it receives is 
already a single signal. 

(b) What is seen on the screen is not 
a carrier; it is the modulated signal. 

The main thing I object to in Elmo 
Jansz’ description is that, in par. 7, he 
should have said that the carrier (or 
whatever we call this RF signal) is 
varied in accordance with the instan¬ 
taneous value (not amplitude) of the 
audio signal. 


I also have a disagreement with 
D.D.’s comments on detection. (Here 
the writer expresses his ideas about 
the mixer concept. Editor) 

The traditional explanation (attacked 
by D.D.) which says that the capacitor 
fills in the gaps between the carrier 
peaks is a time-domain explanation of 
the same process and is also valid. 
M.M. (Epping, NSW). 

Alternative approaches 

I read with interest the letter from D. 
Dutton in the January issue re 
amplitude modulation. I feel that he is 
mistaken, not in his understanding of 
AM demodulation as non-linear mixing 
of sidebands and carrier, but in his re¬ 
jection of the rectification theory. 

An AM signal IS a single fixed fre¬ 
quency carrier that varies in amplitude. 
Examination on a CRO shows that all 
cycles have the same period; hence 
the same frequency. However, it is not 
a sine wave. Like all complex repetitive 
waves, it can be broken into (or syn¬ 
thesised from) a number of sine 
waves, in this case the familiar carrier 
and two sidebands. 

What we have is two ways of 
describing the same thing. 

Diode detectors can be described in 
two ways: as rectifiers or as non-linear 
mixers. Both are legitimate. 

If I was fault-finding a basic detector, 
the first thing I would look for is a DC 
voltage — clearly a rectifier-based 
thought. 

If I was designing the bandpass of 
the IF strip, I would consider the 
sidebands. While this could be done 
with calculus based on the dv/dt (off 
the CRO) to do so would be a waste of 
time. 

As I said earlier, the appropriate ap¬ 
proach depends on what you are 
doing. C.S. (Radio Trade Teacher, 

RMIT). 2 
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First entry from Sanyo into the 
Australian CD player market is likely 
to be the model pictured at left and 
designated OTTO DAD 03. It 
measures 335(W)x140(H)x180(D)mm 
and features what Sanyo claim to be 
an exclusive 3-beam laser diode. 


inside a CD player? 


What’s 


Having discussed last month, in broad terms, the nature and the 
likely impact on the hifi market of the compact disc system, we take 
a closer look, this month, at the equipment itself. First off, let’s look 
at the actual CD players — their external controls and their internal 
“works”. 

by NEVILLE WILLIAMS 


In discussing compact disc 
equipment, it is difficult to know where 
to start. 

• The discs themselves are physically 
quite different to anything we have 
encountered in 100 years of 
gramophone/phonograph technology. 
A separate article is called for, dealing 
with their recording and production. 

• The signal information, in digital form 
and intended to be read back by a 
laser, has nothing in common with the 
traditional analog system. A complete 
article will be required even to outline 
digital encoding and decoding — and 
probably several more articles before 
one can really come to terms with it. 

• The compact player has very little in 
common with even the most modern 
phono deck. It needs more complicated 
electronics to control the disc motor 
and signal — pick-up system but, 
beyond that, includes special circuitry 
to transform the digital signal from the 
disc into analog form, suitable to feed 
into an existing hifi amplifier system. 

In succeeding issues, we propose to 


talk about these things in the reverse 
order to the way we have listed them 
above. First, let’s concentrate on the 
compact disc players, which are just 
now beginning to appear on the local 
market. 

Fortunately for those who are not 
technically inclined, a compact disc 
player makes no greater demands on 
the end-user than a conventional phono 
deck. There is a power lead for 
connection to the AC mains and a twin 
signal lead for connection to the Left 
and Right AUX (Auxiliary) inputs of the 
stereo amplifier. Pop the disc into the 
appropriate slot or drawer, press the 
PLAY button, then settle back and 
listen to the music. 

Closer inspection of the facilities may 
reveal buttons which allow the user to 
select individual tracks, play tracks in a 
nominated order, skip forward, skip 
back, or even set up a timer for slumber 
or wake-up music. But, these days, 
such facilities are commonplace in 
domestic audio and video equipment 
and their use is a matter of personal 
choice. 

If one does want to come to grips 
with the technology of a compact disc 


player, it is necessary to start with at 
least a few basic facts about the 
compact disc itself, as now stan¬ 
dardised within the hifi industry. 

It has a diameter of 120mm, a 
thickness of 1.2mm and a centre hole 
diameter of 15mm. On one side is a 
label carrying the track titles, etc, while 
the sound track is on the other side, 
protected by a clear plastic film but able 
to be read by a laser light beam. The 
sound track takes the form of a long 
spiral of microscopic pits starting from 
an inner diameter of 50mm and working 
outwards at a pitch of 1.6/*m to an 
outer diameter of 116mm. 

(While the single-sided format is 
logical and convenient for most 
purposes, double-sided discs would be 
feasible, but labelling would be a 
problem.) 

Unlike a normal phono record, the 
compact disc is not designed to spin at 
a constant rotational speed (eg 33, 45, 
78rpm). Instead, it is intended to be 
played at a constant groove speed lying 
within the range 1.2 to 1.4 metres per 
second. 

Play starts from the inside with the 
disc spinning at about 500rpm, slowing 
to about 200rpm as the laser reading 
head approaches the outer track. 
Rotation is counter-clockwise, when 
viewing the read-out surface, while 
playing time is a nominal 60 minutes, or 
74 minutes as the absolute maximum. 

The apparent vagueness about 
rotational speed ("from about ... to 
about . . .”) and track lineal speed (1.2 
to 1.4m/sec) is not the result of any 
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lack of standardisation. It is due to the 
fact that the real standard is the rate of 
flow of the data bits from the disc into 
the data processing system of the 
player. 

So, depending on the diameter of the 
spiral being read, and irrespective of 
slight eccentricities, or slight variations 
in the packing density of the data bits in 
the spiral, the speed of the data bits 
past the read head must be exactly 
right. The motor speed is electronically 
controlled with that objective in view. 

Herein lies the first major difference 
between a compact disc 
player and a traditional 
phono deck. In the latter 
case, enormous effort is con¬ 
centrated into achieving a sedate 
but constant rotating speed — 

33V2 or 45rpm — in the knowled 
that any periodic variation 
therefrom is almost certain to 
produce audible wow and flutter in the 
recovered sound. 

In the CD player, the motor operates 
in a much higher speed range, 
diminishing in a very precisely 


optical output has been standardised at 
a wavelength of 780nm (nanometres) 
or 7800A (Angstrom) in the infrared 
portion of the spectrum. The reason for 
nominating a specific wavelength (with 
a small tolerance) is that it allows the 
optics of the system to include 
elements and dimensions which rely for 
their efficiency on wavelength-related 
dimensions. 


optical grating, which has an incidental 
function, to be described later. Next, it 
enters a polarised filter and 
prism/splitter, commonly combined in 
one unit and referrred to as a PBS 
(polarised beam splitter). 

Emerging from the PBS, the beam, 
now in polarised form, passes through a 
quarter-wave plate (V^-wave at the 
wavelength of the laser) which rotates 



Disc 


Fig. 1: Greatly simplified, this diagram from 
Technics depicts the optical path through 
a CD player. It makes no attempt to depict 
the separate beams mentioned in the text. 


Focus Lens 

H Tracking 
Quarter A Plate 


Laser Beam 


Detector Lens 




Photo Detector 


Beam Splitter 


Laser Diode 

controlled manner from around 500rpm 
to 200rpm. While it is heavily 
dependent on external electronic 
circuitry for control, the motor must be 
of suitable design — typically a direct 
drive DC type with in-built speed 
sensing and Hall-Effect electronic 
commutation. The motor and turntable 
need to be an intrinsically compact 
package with the smallest possible 
tendency to spindle flexing, etc. 

We shall have more to say later about 
motor speed control. 

Fig. 1, repeated from our last issue, 
is an exploded diagram which shows — 
typically — how the signal is derived 
from the compact disc — a very 
different process from what we have 
known to date. 

Instead of a jewelled stylus riding in a 
physical groove in the upper surface of 
a large disc, a tiny beam of light from a 
solid-state laser is focussed on to the 
reflective underside of a compact 
(12cm) disc — or on its rear side when 
played in a vertical-loading player. An 
optical system “reads” the signal 
encoded in the surface without ever 
touching it. 

Referring to Fig. 1, the “light” source 
is a solid-state laser diode for which the 


Optical Grating 


A laser is necessary because it offers 
the only practical way to provide a 
“coherent” beam — composed of a 
single frequency — and of adequate 
intensity. 

The beam from the laser diode 
passes through a collimator lens which 
helps to ensure that the rays will remain 
completely parallel on their journey 
through the optical system. 

Also in the path of the beam is an 


the polarity by 45 degrees. 

Next comes the objective lens, which 
brings the beam towards — but not to 
— focus at the surface of the protective 
plastic film. The film has a specified 
thickness and a specified refractive 
index of 1.5, so that it can form part of 
the optics which finally brings the beam 
to focus at the internal reflective signal 
surface. 

To quote a few relevant figures, the 
diameter of the beam where it strikes 
the outer protective film may typically 
be 0.8mm but, at the plane where it 
strikes the signal surface, the spot 


disc '//////////////// /////{////////w^^ 



_d rib 


Fig. 2: Even more simplified, this diagram comes from Sony literature. It shows the 
grating plate adjacent to the laser but does not clarify its role as the source of the 
multiple beams for signal sensing and tracking control. 
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What’s inside a CD player? 


When the distance 
between the disc and 
the lens gets shorter 




diameter may typically be 1.7/im, a 
reduction in area of about 200,000 
times. The point of this is that the 
shadow of a dust particle or a scratch 
on the outer protective surface has to 
be quite large before it causes an error 
in signal readout. In practice, anything 
less than 0.5mm across is unlikely to 
be significant. 

But, to get back to Fig. 1: when the 
beam strikes the mirrored inner surface 
of the disc, it is reflected back through 
the objective lens to the quarter-wave 
plate. Here the beam undergoes a 
further 45-degree phase rotation so 
that, by the time it reaches the 
polarised beam splitter again, it has 
undergone a full 90-degree phase shift. 

This being the case, it is diverted by 
the splitter optics into a separate lens 
and thence to the photo detector, 
substantially free from any direct 
illumination from the laser diode. (By 
way of interest, we have included Fig. 
2, from Sony literature, which presents 
much the same information.) 

How is it modulated? 

A key question remains unanswered: 
if the bottom of the microscopic pits is 
made reflective along with the rest of 
the mirror surface, how can the pits 
possibly modulate the reflected light 
beam? 

In fact, the answer provides one of 
the delicious subtleties of the optical 
disc system. 

First off, the pit width is standardised 
at 0.5/xm, so that it is straddled by the 
1.7/xm beam. Therefore about half the 
reflected light comes from the normal 
mirrored surface and the other half from 
the bottom of the pit. 

But the pit depth is deliberately 
standardised at about 0.11/zm (1 lOnm) 
approximating one quarter-wavelength 
of the laser light in a medium (the clear 
plastic coating) with a refractive index 
of 1.5. In travelling the additional 
distance of one half-wavelength (into 
and out of the pit) the reflected light 
emerges out of phase with the light 
reflected from the adjacent surface. 
Cancellation occurs, with the result that 
the reflected light drops toward zero 
each time a pit passes under the 
scanning spot. 

Depending on the varying length of 
the pits, the photo detector receives a 
rapid sequence of longer or shorter, 
"light” or "dark” pulses, which it is the 
business of the associated circuitry to 
recognise and decode. But that is 
another story, as we indicated earlier. 

While the foregoing adds up to logical 
modern technology, the critical nature 


Fig. 3 (right): When the 
system is in correct 
focus, the beam 
illuminates equally all 
four quadrants of the 
* signal photo detector 
(centre). Out of focus, 
the beam spot becomes 
oval (top, bottom). 


In-focus condition 




When the distance 
between the disc and 
the lens is increased 


o 




c 


PI) 



Fig. 4 (left): From Sony, this diagram 
shows how the photo detector array 
provides audio signal, plus information 
for servo control of focus and tracking. 


(5 - 3) 


Differential 
amplifier 

Tracking error 
signal 


(A + B + C + D) 

= RI signal 

(A +C) - (B + D) 

= focus error signal 


of the dimensions involved are mind- 
boggling. But there are more to come: 

The pitch of the spiral track on the 
disc is 1.6^m, or just over three times 
the width of the pits themselves. On 
this basis, in a signal track space of 
33mm between the minimum and 
maximum recording radii, there is room 
to lay 20,000 side-by-side tracks. 

To establish some kind of mental 
reference, this means that about 60 
optical tracks can be laid in the space 
occupied by one single groove of a 
conventional LP analog disc, or 30 
optical tracks in the width of a human 
hair! 

It is virtually self-evident that no 
practical mechanical system could itself 
track such finely spaced grooves 
radially, nor ensure critical focus at all 



Fig. 5: Three beams from the one laser, 
straddling the spiral of pits, read the 
signal and sense both focus and 
tracking. (Diagram by Sony.) 


times at the reflective signal surface. 
Add to this the problem that the discs 
have to be mass-produced at an 
affordable price and that, inevitably, 
they will introduce their own 
dimensional vagaries. 

In practice, the manufacturers of both 
players and discs strive for the highest 
possible mechanical standards, 
consistent with cost, but then rely on 
electronic servo control systems to 
achieve the required end result. 

Servo control systems 

The degree of such reliance is very 
high. In the matter of focus, only about 
1 % of the possible mechanical 
displacement can be accommodated 
by the focal depth of the optics; the 
other 99% has to be compensated by 
servo-controlled movement of the 
focus lens itself. 

Invariably, then, compact disc players 
use elaborate electronic servo systems 
to maintain tracking and focus, as well 
as lineal groove speed, as mentioned 
earlier. 

While the optics, electronics and 
electro-mechanism of individual players 
will inevitably vary from one 
manufacturer to another, and evolve 
with time, a couple of specific examples 
will serve to illustrate the principles. 
And here we turn back to Figs. 1 and 2. 

The optical diffraction grating, 
bypassed in the earlier discussion, is 
designed to split the single beam from 
the laser into three separate beams. 
They are spaced closely enough to 
pass through the entire optical system 
together, but not so close as to prevent 
the main centre beam from, alone, 
deriving signal information from the pits, 
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TV Monitors 
Printers 
Disc Drivers 
Computer Accessories 
Radio Cassette Recorders 
Digital Clock Radios 
Car Radio Cassettes 
Electronic Components 

If you are looking for excellent 
quality electronic products 
manufactured in Far East countries 
with almost factory price, write to 
us now for free catalogue. 
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AN INTRODUCTION TO 

DIGITAL 

ELECTRONICS 

FOURTH EDITION 

Electronic equipment now plays an 
important role in almost every field of 
human endeavour. And every day, 
more and more electronic equipment 
is “going digital”. Even professional 
engineers and technicians find it hard 
to keep pace. In order to understand 
new developments, you need a good 
grounding in basic digital concepts, 
and An Introduction to Digital 
Electronics can give you that 
grounding. Tens of thousands of 
people — engineers, technicians, 
students and hobbyists — have used 
the previous editions of this book to 
find out what the digital revolutions is 
all about. The fourth edition has been 
updated and expanded, to make it of 
even greater value. 

Available from "Electronics Australia”, 

57 Regent St, Chippendale, N.S.W.. 
PRICE $4.50 OR by mail order from 
"Electronics Australia”, PO Box 163, 
Chippendale. PRICE $5.40. 


What’s inside a CD player? 



Fig. 6: This sketch 
from the Technics 
SL-P10 literature 
depicts the servo 
assembly which 
controls focus and 
tracking. Its 
derivation from 
electromagnetic 
transducers is 
apparent. 


as already described. 

This main central beam can also be 
used to sense focus and, to do this, an 
additional cylindrical lens element (not 
shown in Fig. 1) is included in the optics 
in front of the photo detector. 

By its very nature, a cylindrical 
element will tend to distort a circular 
beam into a vertically or horizontally 
inclined oval shape, depending on 
where it is placed in the optical path. 
For focus control, the optics are 
logically positioned so that an 
intermediate condition — a round spot 
— falls on the photo detector when the 
whole system is in perfect focus. 

This is illustrated in Fig. 3a, which 
also shows that the photo detector 
(centre) has been sub-divided into four 
quadrants, each served by a separate 
sensing element: A, B, C and D. For 
sensing the main signal off the disc, the 
quadrants operate in parallel. For 
focussing purposes, their relative 
output is examined by separate 
circuitry, sensitive to the area of each 
quadrant which is illuminated. 


If the disc is slightly closer to the 
focus lens than it should be, the spot on 
the photo detector array may be as 
illustrated in Fig. 3b, or as in Fig. 3c for 
the opposite situation. 

The resultant of signals A+C and 
B-FD can be interpreted as a focus 
error signal and this can be applied to a 
differential amplifier controlling the 
position of the lens (Fig. 3). By 
maintaining the error signal at near 
zero, the system holds the system in 
focus. 

The additional spots and sensors 
depicted on either side of the photo 
detector in Fig. 3 play no part in either 
signal sensing or focus control. Their 
prime function is to control tracking. 

The optics are arranged as illustrated 
in Fig. 5 such that, when the signal 
detection spot is centred on the track 
being scanned, the other two are just 


Stepping motor 


Fig. 7: Also from the Technics 
SL-P10 literature, this diagram 
shows how the entire 
mechanism — disc drive, read 
head drive, laser optics and 
servo control have been 
concentrated into a single die- 
cast assembly for ruggedness 
and rigidity, 


DD spindle motor 

Diecast base 
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Fig. 8: A CD player contains far more electronics than a and ready to feed into the amplifier “AUX” input. It should 

phono disc deck but the signal does emerge fully processed also be of much higher technical quality. 


overlapping the pits but are mainly 
scanning the non-pit strip to either side. 
In this condition of perfect tracking, the 
average intensity of the reflected light 
from the two tracking control spots is 
balanced. 

If the tracking starts to wander, the 
balance is disturbed and an error signal 
is generated which, in the short term, 
can be used to tilt the lens to follow an 
eccentric track and, in the longer term, 
to influence the transport of the 
scanning head as a whole. 

It may seem rather startling that a lens 
system can be focussed or tilted at a 
rate of 500Hz or more, to cope with 
slight eccentricities or undulations of a 
disc revolving at that speed. However, 
extensive technology derived from 
modern transducer manufacture 
(loudspeakers, headphones, phono 
cartridges, etc) is reflected in the 
electronically controlled lens mounts 
being used. Fig. 6 is a sketch of a 
typical unit, while Fig. 7 shows a 
complete disc drive and optical 
scanning module. 

The disc drive motor and its precision 
electronic drive, plus the diode laser 
and its complex, electronically 
controlled optics, constitute the basic 
structure of a compact disc player — in 
some ways the counterpart of the 
turntable drive and pickup system of a 
conventional LP player. 

But whereas an LP player involves, at 
most, only a small amount of internal 
electronics, a CD player is packed tight 
with high technology circuitry, not only 
to do with the servo systems already 
discussed, but necessary for the 
processing and decoding of the digital 


signal off disc. It would be safe to say 
that it is only practical because of the 
availability of a variety of advanced 
integrated circuits. 

Depends on ICs 

By way of illustration, Fig. 8 shows in 
block schematic form, the internal 
workings of the Technics SL-P10 
compact disc player. It can be taken to 
be typical of the technology available to 
the industry and used in various forms 
by all the major manufacturers. 

Commenting on the design, Technics 
say that 95% of the circuitry is 
concentrated in and around ICs 
(integrated circuits) and LSIs (large- 
scale integrated circuits), of which no 
less than 1 2 were developed expressly 
for the CD player. Four of the LSIs each 
contain the equivalent of 50,000 
transistors and are examples of the 
most advanced LSI technology in 
current production. 

Three LSIs are used in the signal 
processing circuitry for demodulation 
and error correction, and one in the 
drive motor/time base servo system. 
Seven ICs are involved in the 
laser/signal pick up control system, 
while another is at the heart of the 
16-bit digital/analog converter. 

A detailed analysis of Fig. 8 would 
take up more time and space than is 
available here. 

In brief, however, the disc drive and 
motor is shown towards the top left 
corner, with three levels of feedback 
into the motor control system: a 
“rough” control from the motor’s 
internal sensing, one from the 


clock/demodulator level, and one from 
the final digital signal, involving error 
correction and RAM Storage, and just 
before digital/analog decoding. 

Also at the top left is the motor drive 
for the laser read head transport. 
Control for this motor comes via an 1C 
and a microprocessor function and 
includes differential sensing from the 
tracking beam as well as instructions 
from the “trick play” controls on the 
front panel — Pause, Skip, Repeat, etc. 

Focus and tracking 

As we have already seen, there are 
two “motors” — or electro-mechanical 
drives — to do with the laser optical 
system, one to provide focus and the 
other tracking. The actuator blocks for 
these functions are just left of centre in 
the diagram, being fed with signals via 
the “Head Amplifier” 1C. 

From the head amplifier, the main 
signal path, depicted as a double arrow, 
flows into the digital processing system 
(right of centre in the diagram). Here, it 
is compared with the “clock” crystal for 
timing and control and is subjected to 
error checking and temporary storage 
before being “clocked out” into the 
digital/analog converter and thence into 
the twin channel analog amplifier to the 
output terminals. 

As we said earlier, the digital 
processing is likely to involve not one 
but several articles to explain, while 
even the matter of user controls and 
programming warrants an article in 
itself. 

But, for the present issue, enough is 
enough! £ 
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Australia’s Most 
Exciting Personal 
Computer The 
Incredible Micro 


The Microbee is definitely the most versatile computer now 
available in Australia. Its ability to run complex software, 
and its friendliness to the user, have gained the Bee great 
acceptance, in the home, in small to medium businesses and 
in schools. In fact the Bee has recently been approved and 
recommended under contract by the N.S.W. and W.A. 
Education Departments. Children are growing up with Bee's! 


In its basic 16K PLUS form the Bee is capable 
of playing music through its built-in speaker, 
high and low resolution graphics, upper and 
lower case characters, direct connection to 
printers and has standard features such as 
battery backup (keep programs in RAM for 
months), full size QWERTY keyboard, 
inbuilt in/out ports and basic contained 
in ROM. 


The all Australian designed and developed 
"Bee” incorporates the most powerful and 
comprehensive editing facilities of any micro- 
cbmputer yet released — editing being the 
single most important operator/programmer 
facility. With the Bee it’s a dream and, 
incidentally, attracting attention WORLD WIDE! 

FEATURES OF COMPUTERS COSTING MANY TIMES ITS PRICE 

The Bee can be expanded through various stages, (16K-32K, 
32K-64K) to a powerful 2.2CP/M Bee with disks capable of 
word processing and running world class software from 
machines such as IBM, DEC and HEWLETT PACKARD. 


THE VARIOUS BEES AND 
HARDWARE 

COMPUTER 

D 1016 Microbee 16K Plus 
D 1032 Microbee 32K Plus 
D 1064 Microbee 64K Plus 
D 1216 16K-16K Plus Conversion Pack 
D 1232 16K-32K Plus Conversion Pack 
D 1264 32K-64K Plus Conversion Pack 
D 1270 S-100 Digitalker 
D 1275 S-100 Romblaster 
D 1280 S-100 Desk Top interface 
D 1285 Parallel Port inc. DB15 Plug and Hood 


$ 449.00 

$ 549.00 

$ 699.00 

$ 29.95 

$ 125.00 

$ 175.00 

$ 155.00 

$ 165.00 

$ 299.00 

$ 19.95 


UPGRADE TO A CP/M2.2 
DISK DRIVE SYSTEM 


D 1300 

Disk Drive with Controller & CP/M2.2 

$ 

799.00 

D 1305 

Add On Disk Drive 

$ 

659.00 

D 2600 

CP/M2.2 Disk 

$ 

200.00 


SOFTWARE 



The Microbee is supported by an ever increasing range 
of software cassettes and ROM chips. 

CASSETTES 



D 2520 

Space Invaders 

$ 

14.95 

D 2521 

Concentration 

$ 

9.95 

D 2522 

Chess 

$ 

9.95 

D 2523 

T yping/Solitaire 

$ 

9.95 

D 2524 

Target 

$ 

9.95 

D 2525 

Lunar Landing/Hurkle 

$ 

7.95 

D 2626 

Star Shoot/Hangman 

$ 

7.95 

D 2527 

Biorhythm/Calendar 

$ 

9.95 

D 2528 

Eliza 

$ 

9.95 

D 2529 

Kids Games 

$ 

9.95 

D 2530 

Master Mind/Nim 

$ 

9.95 

D 2531 

Chase/Wumpus 

$ 

9.95 

D 2532 

Z Trek 

$ 

9.95 

D 2533 

Educational Pack 1 

$ 

24.95 

D 2534 

Educational Pack 2 

$ 

24.95 

D 2535 

Graphic Games 

$ 

9.95 

D 2536 

Missile Wars 

$ 

9.95 

D 2537 

PCG Tutorials 

$ 

9.95 

D 2538 

Microbee Pilot Educational 

$ 

14.95 

D 2541 

“ESC” Key 

$ 

9.95 

D 2542 

Robot Man 

$ 

14.95 

ROM 

D 2503 

Editor/Assembler 

$ 

59.50 

D 2507 

5.1 Basic Upgrade 

$ 

20.00 

D 2540 

Word Bee ROMPak (Word Processor) 

$ 

89.50 

D 2543 

Pascal S + 

$ 

299.00 


MICRON 12 

Green Phosphor Monitor 

Features 12' screen 
Front controls, on off. 
contrast reverse, bright¬ 
ness. Power 240V 
50Hz or 12V DC. Input 
RCA type. DC Output 
Jack 1 2V 1 1 Amp — 
power your Micro direct 
without a power pack. 

Bandwidth 10Hz to 
20MHz the resultant 
definition is truly 
amazing for a low cost 
monitor 

Guaranteed by 
ALTRONICS! 

Incredible Value. 

D 1112 $199.50 


Adjustable Azimuth 
DATA CASSETTE 

At last a Data Cassette 
Recorder/Player you can 
afford. The Micron D 1120 
is fully adjustable azimuth 
(absolutely essential in our 
opinion) and incorporates 
tailored audio frequency 
response audio stage 
together with low distortion. 
Now you can save and load 
software in your Micro 
with confidence. 
Micron D 1120 
Data Cassette 
ONLY $49.50 
D 1140 CIO Data Cassette 

Tape $1.10 

D 1141 C20 Data Cassette 

Tape $1.20 

EPSON MX80/3 
DOT MATRIX 
PRINTER 

All serious programmers require 
hard copy of program listings 
and every business needs a printer 
for stock control, invoicing, 
monthly balances etc. 

The economy-priced MX80 has 
full graphic capabilities (480 x8, 

960 x 8 dots/line, bit image). 

THE QUALITY OF THIS 
MACHINE’S PRINTING MUST 
BE SEEN TO BE BELIEVED! 

Specifications: 

Print Rate: 80 char, per sec. Print Direction: Bidirectional logic 
seeking. Character Set: Full 96 character ASCII with descenders 
plus 8 International char. sets. Character Structure: 9x9 text mode. 
Character Size: 3.1 (H) x 2.1 (W)mm. Total of 32 Printing Styles: 
Normal, Normal Enlarged, Condensed, Condensed Enlarged, 
Emphasized, Programmable. Paper Feed: Adjustable sprocket 
(4".10”) plus Friction Feed. Interface: Centronics 8 Bit Parallel. 


D 1 1 80 MX80 F T (No Graphics) $1025.00 

D 1 183 MX80 3 F T (Graphics) * $1195.00 

D 1 1 88 MX80 Serial Interface Adaptor Board $135.00 

D 11 89 MX80 3 Serial I/Face Board w - 2K Buffer $249 

D 1 1 90 Printer Cable Interface Kit $49.95 


BANKCARD JETSERVICE DELIVERY NEXT DAY BANKCARD JETSERVICE 
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PROFESSIONAL SERIES ALL ALUMINIUM RACK CABINETS 

NOW YOUR PREAMPS. AMPS, CONTROL MODULES MONITOR PANELS ETC. CAN LOOK EVERY 
BIT AS GOOD AS TECHNICS. NAKAMICHI AND OTHER TOP MANUFACTURERS 


430 


c\ 1 


INTRODUCTORY PRICES 


Cat No. 

Finish 

A 

B 

C 

PRICE 

5 or 
More 

H 0401 

Natural 

44 

34 

38 

$42.50 

$39.95 

H 0402 

Natural 

88 

57 

82 

49.95 

47.50 

H 0403 

Natural 

132 

89 

126 

55.00 

49.95 

H 0411 

Black 

44 

34 

38 

42.50 

39.95 

H 0412 

Black 

88 

57 

82 

49.95 

47.50 

H 0413 * 

Black 

132 

89 

126 

55.00 

49.95 


Beware of other rack boxes that do not conform to 
international rack sizing. 


3 THE BRILLIANT MARC NR 82 FI 

FEATURING: Digital frequency Display. SSB CW. FM AM reception BFO 
Double Conversion. Double Super-het. crystal controlled (VHF) Local Oscillator. 
4 inbuilt antennas and good looks, you will spend hours just learning how to 
drive it 1 


See 
Review in 
Electronics 
Australia 
August 
1982 


3 Way 
Power 

Digital 

Tuning 

HI FI 
SOUND 

4 Inbuilt 
Antennae 


only 

$349. 


C9484 


SPECIFICATIONS: 

Semi-conductors: 1 -LSI. 4 - IC's, 7 - FET. 34 Transistors, 42 - Diodes 
Frequency range: 

LW 145-360 KHz 

MW 525-1600 KHz 

SW1 1.6-3.8 MHz 

SW2 3.8-9 MHz 


9-22 

22-30 

30-50 

68-86 


MHz 

MHz 

MHz 

MHz 


VHF3 

VHF4 

VHF5 

UHF 


88-108 

108-136 

144-176 

430-470 


MHz 

MHz 

MHz 

MHz 


SW3 
SW4 
VHF1 
VHF2 

Power supply: AC 240V 50Hz. DC 12V (8 x "D" cells). Ext. DC 12V Car/Boat. 
Speaker: 12.5cm Permanent Dynamic Speaker (3.2 ohm) 

Antenna: Ferrite Bar Antenna for LW, MW and SW1 

3 x Telescopic Antenna for SW, VHF and UHF 
Controls: Power ON-OFF switch - Digital display ON-OFF switch - Tape-Radio 
| switch, Wide-Narrow band selector switch, AM band selector (LW/MW/SW1/SW2 
/SW3/SW4), VHF band selector (VHF1/VHF2/VHF3/VHF4/VHF5/UHF), Ant. 
Selector (Telescopic ANT./EXT. ANT.), Tuning control (direct gear drive)' 

| volume^ontrol, Bass control. Treble control, Squelch control, BFO pitch control, 
RF gain control, Antenna adjustor control, Mode switch (USB-NOR-LSB/CW) 

I Terminals: Ext. Speaker/Headphone Jack, Tape IN-OUT jack, VHF/UHF ANT. 
connector (coaxial), SW EXT. ANT. terminal (Screw), Ext. battery jack 
Meter: Tuning Meter 
Digital Frequency Counter Section: 

Display: LW/MW/SW-1 KHz SW2-4/VHF1-5 MHz 

| Control: SW Calibrator Dimensions: 452mm (W) x 288mm (H) x 130mm (D) 


ALTRONICS RESELLERS 

Please note that resellers may not have all the items 
advertised in stock, and as resellers have to bear the 
cost of freight, prices may be slightly higher than 
advertised. ALTRONICS reseller prices should how¬ 
ever represent a considerable saving over our com¬ 
petitors' prices. 


CITY 

Radio Despatch. 

Electronic Agencies. 

Jaycar . 

SUBURBAN 

LEWISHAM 

PrePak Electronics 

CONCORD 

Electronic Agencies. . . 

DEE WHY 

David Ryall Electronics . . 

WAITARA 

Applied Technology . . 
MATTRAVILLE 

Creative Electronics. 

COUNTRY 
BROKEN HILL 

Crystal TV. 

COFFS HARBOUR 
Coffs Harbour Electronics 
PENRITH 

Acorn Electronics. . . 

NEWCASTLE 

D.G.E. Systems 
WINDANG 
Madjenk Electronics . 

GOSFORD 

Tomorrows Electronics. 
KURRI KURRI 
Kurri Electronics ... 

SOUTH AUSTRALIA 
CITY 

ADN Electronics . 
SUBURBAN 
PROSPECT 
Jensen Electronics 
ELIZABETH GROVE 

A.E. Cooling. 

CHRISTIES BEACH 
Force Electronics . 

KESWICK 


VICTORIA 

CITY 

All Electronic Components 
Ellistronics. 

SUBURBAN 

HUNTINGDALE 

Stewart Electronics 
SOUTH CROYDON 
Truscott Electronics . . 

COUNTRY 
SHEPPARTON 

GV Electronics. 

MILOURA 


RESELLERS WANTED IN ALL AREAS 

(including WA) 

Phone: STEVE WROBLEWSKI (09) 381 7233 
for details 


. 211 0191 

.29 2098 
264 6688 

QUEENSLAND 

CITY 

Delsound. 

SUBURBAN 

229 6155 

SALISBURY 

Colourview Wholesale f. 

FORTITUDE VALLEY 

275 3188 



569 9770 

St. Lucia Electronics. 

BIRKOALE 

.52 3547 

. 745 3077 

Wholesale Sound Accessories 

207 2502 

. 982 7500 

COUNTRY 

CAIRNS 


487 2711 

Thompson Instrument Services 

TOWNSVILLE 

.51 2404 

666 4000 

Solex. 

ROCKHAMPTON 

72 2015 

4803 

Purely Electronics. 

GLADSTONE 

21058 

Purely Electronics 

GYMPIE 

72 4321 

. .52 5684 

TV and Appliance Services 

IPSWICH 

82 1671 

. .21 2409 

P & P Electronics . 

TOOWOOMBA 

281 8001 

69 1625 

Hunts Electronics . . . . 

.32 9677 

96 5066 

Down s Radio and TV 

NAMBOUR 

.32 1044 


Nambour Electronics . 

41 1604 

24 7246 

NT 


37 2141 

DARWIN 

Radio Parts Darwin 

81 8508 


Kent Electronics 

81 4749 


Ventronics. 

81 3491 

212 5505 

ALICE SPRINGS 

Farmer Electronics 

52 2967 


Ascom Electronics 

52 1713 

.269 4744 

TASMANIA 


255 2249 

HOBART 

Beta Electronics 

34 8232 

. 382 3366 

KINGSTON 

Kingston Electronics 

29 6802 

297 2033 

AVOCA 

Freemans TV 

84 2166 

662 3506 

WEST AUSTRALIA 


602 3499 

ALBANY 

BP Electronics 

41 2681 

543 3733 

GERALOTON 

Geraldton TV and Radio 

WYALKATCHEM 

.21 2777 

723 3860 

D & J Pease 

MANDURAH 

.81 1132 


Kentronics. . 

35 3227 

21 8866 

ACT 

Scientromcs. 

54 8334 

s 23 3380 

Electronic Components 

80 4654 


NEW 24 HOUR 7 DAYS P/WEEK PHONE ORDER 
SERVICE FOR BANKCARD HOLDERS 

Take advantage of "off peak" low STD phone rates and 
phone your order to our new recorded 24 hour order 
service. Give your name, address with postcode, phone 
number, bankcard number and expiry date then your 
order—and presto your order will be processed and back 
to you in a flash—Please nominate Jetservice if you 
want overnight delivery. 

$2.50 DELIVERY AUSTRALIA WIDE We process your 
order the day received and despatch via Australia Post. 
Allow approx. 7 days from day you post order to when 
you receive goods. Weight limited lOkgs. 

$4.50 DELIVERY AUSTRALIA WIDE We process your 
order day received and despatch via Jetservice for delivery 
next day. 

BANKCARD HOLDERS CAN PHONE ORDER UP TO 
8PM (EST) FOR NEXT DAY DELIVERY - SOUNDS 
INCREDIBLE DOESN'T IT? Alright you cynics just try 
us! Weight limit 3.3kgs. Jetservice cannot deliver to P.O. 
box numbers (Australia Post would have a fit). 

$10.00 HEAVY HEAVY SERVICE - AUSTRALIA¬ 
WIDE All orders over lOkgs must travel on the heavy 
service, that is — road express. Delivery time 7 days 
average. 

ALTRONICS 

lOS STIRLING ST., PERTH 
FOR INSTANT SERVICE 

( 09 ) 328 1599 

All Mail Orders: 

Box 8280 Stirling St., 

Perth WA 6000 


BANKCARD JETSERVICE-DELIVERY NEXT DAY BANKCARD JETSERVICE- 
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Hifi Review 


Meridian M3 InterActive System 

Most high fidelity equipment is fairly bulky and usually has a lot of 
controls. Meridian hifi equipment is just the opposite; it has few 
controls and is surprisingly compact. Part of the secret is that the 
loudspeakers incorporate their own power amplifiers, as we 
found when we reviewed the Boothroyd Stuart Meridian M3 In¬ 
terActive System. 


The basic Meridian M3 InterActive 
System starts with a pair of M3 active 
loudspeaker systems which are normally 
teamed with a Meridian 101 Control 
Unit. To this may be added the Meridian 
FM Tuner which is not featured in this 
review. 

The M3 active loudspeaker systems 
must have one of the smallest cubic 
capacities of any loudspeaker system on 
the market. The enclosure measures just 
365mm high by 170mm wide by 300mm 
deep. 80mm of that depth is taken up by 
the two power amplifiers, a 70 watt unit 
driving the bass and a 35 watt unit for 
the tweeter. This adds up to a fairly 
weighty package at 12kg. 

In keeping with the small size of the 


loudspeakers, the Meridian 101 Control 
Unit is very small, measuring 140mm 
wide, 52mm high and 315mm deep and 
weighing about 1.8kg. This unit is very 
spartan in appearance, with just three 
lever switches and one knob. Closer ex¬ 
amination reveals that this is a concentric 
control with volume at the front and 
balance behind. The balance function is 
not labelled by the way. 

While the weight of the control unit 
may not seem unusual at 1.8kg the outer 
case is exceptionally strong and rigid 
which no doubt helps an image of quali¬ 
ty as well as preventing any damage 
should you accidentally step on it. 

Boothroyd-Stuart assume that your 
main sound source will be discs for there 


is no switch position to indicate that 
selection. Pushing one of the three 
levers down selects either Radio or Tape 
while the third lever selects the mono 
mode. So if you are one of those hifi en¬ 
thusiasts who believe that tone controls 
are unnecessary and cause distortion 
you could probably be happy with the 
Meridian 101. It does not have any 
facilities for tape dubbing or headphone 
listening either, which may be a little 
harder to accept. 

Mains power for the two M3 active 
loudspeaker systems is supplied from 
the 101 Control unit via a switched and 
shuttered three-pin IEC socket. Tuner 
and Tape inputs and the preamplifier 
output are via DIN sockets but a pair of 
gold-plated RCA line sockets have been 
fitted for connection of the phono car¬ 
tridge. The phono cartridge can be either 
a moving coil or moving magnet type 
but once you have decided you cannot 
change back and forth at will. 

This is because most of the active cir¬ 
cuitry inside the 101 control unit is con¬ 
tained in three small plug-in units. One 
of these plug-in modules performs the 
phono preamplification and equalisation 
and different modules are specified 
depending on your choice of cartridge 
type. While it is fairly easy to slide the 
control unit out of its case to change 
modules, quick changes between car¬ 
tridges are obviously not possible. 

While we could not examine the com¬ 
ponents inside the three modules, the 
circuitry would appear to be fairly con¬ 
ventional and is based partly on in¬ 
tegrated circuits. Power for the control 
unit is supplied by a smal toroid 
transformer to achieve a low level of flux 
leakage. Two three-terminal regulators 
and a standard rectifier and filter circuit 
are used to develop balanced positive 
and negative 15V supplies for the cir¬ 
cuitry. No one could accuse the makers 
of adopting a complicated or esoteric 
approach. 

If desired the loudspeakers can be 
placed quite a long way from the 101 
control unit (and turntable) by virtue of 
the seven-metre long power and signal 
leads supplied. The 101 is quite able to 
drive long signal leads because it has a 
600ft output. 

Power connections to the M3 
loudspeakers are via an IEC three-pin 
plug while the signal connection can be 
made to one of two DIN sockets. One of 



The Meridian M3 is a small bass-reflex system with active crossover , time align¬ 
ment and two power amplifiers all enclosed in the small cabinet. 
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the sockets provides a slight bass cut and 
a corresponding slight increase in 
power handling when the unit is shelf 
mounted rather than on the proprietary 
metal stands. 

These stands have a large footplate 
which appears to be made out of a 
phenolic compound (could it be 
Bakelite?) and a folded steel column 
which tilts the speaker back slightly and 
jacks it up off the floor by about 45cm so 
that the speaker is correctly positioned 
for the average listener when seated. 

While we regard the concept of the 
stands as excellent, as it sets the 
speakers in the optimum listening posi¬ 
tion, the stands themselves leave a lot to 
be desired. For a start, the relatively 
heavy weight of the speaker cabinets 
makes them decidedly unstable and 
easily knocked over. They would be a 
hazard if there were young and lively 
children in the household. 

Second, because the columns are 
made out of light gauge steel, they are 
quite resonant and will ring and rattle 
markedly when tapped. This rather 
detracts from the good work Boothroyd- 
Stuart have put into the enclosures 
which are quite acoustically "dead" by 
themselves but ring when attached to 
the stands. It is a relatively simple matter 
to stuff foam rubber into the inside of the 
columns to quieten them and we are sur¬ 
prised that this is not rigidly specified 
since the instructions supplied with the 
speakers enjoin the user against placing 
the speakers near any furniture or ob¬ 
jects which may resonate. We feel that 
the stands should be made entirely of 
heavy steel plate, say 10mm thick, which 
would give adequate stability and render 
them non-resonant. 

More impressive are the power 
amplifiers of the M3 system. The whole 
rear panel of the enclose of the M3 can 
be detached by removing four screws. 
With the disconnection of a five-way 
plug, the entire electronics of the system 
can be removed from the cabinet. The 
five-way plug connects the audio 
amplifiers to the tweeter and bass 
drivers as well as connecting power to 
an incandescent pilot lamp which shines 
discreetly through a bezel in the grille 
cloth frame. 

The M3 power amplifiers use a large 
toroidal transformer which feeds a 
bridge rectifier and two 6800/zF/63VW 
filter capacitors which feed both power 
amplifiers and the active filter circuitry, 
the latter via three-terminal regulators. 
The active filters use the low noise op 
amps, NE5532, but the rest of the 
amplifier circuitry is discrete with 
MJ15003/4 complementary bipolar tran¬ 
sistors in the output stages. 

Boothroyd-Stuart make great emphasis 
of the fact that their amplifiers use shunt 
feedback rather than the more common¬ 
ly used series feedback and cite a 



number of advantages, one of them be¬ 
ing that the feedback signal is thus a cur¬ 
rent signal and thus the power amplifiers 
will be immune to spurious voltage 
changes in the power supply which is 
common to both amplifiers. 

We really could not see the point of 
this heavy emphasis as it seemed to be 
an attempt to justify the relatively simple 
but perfectly adequate common power 
supply. And we are certainly in favour of 
simple power supplies! 

Boothroyd-Stuart also claim substantial 
advantages for the electronic crossover 
system employed in the M3 as opposed 
to conventional passive crossover net¬ 
works. One of the main advantages is 
that the crossover rolloffs can be much 
steeper than in a passive design and thus 
the tweeter can be used at much lower 
frequencies than would oitherwise be 
the case. They claim that this enables 
them to eliminate the need for a 
midrange driver while allowing far 
greater detail and less colouration than 
would be produced with a midrange 
unit. Thus, the Meridian M3 uses 
24dB/octave crossover slopes. Even 
though one could argue that it is entirely 
possible to produce a passive crossover 
network, it would involve a loss of effi¬ 
ciency and present greater difficulties in 
matching the two drivers, especially if 


the tweeter happens to be less sensitive 
than the woofer. 

Time delay compensation, so that the 
signal from the tweeter is in-phase with 
that of the woofer, is applied in the Meri¬ 
dian M3. When time-delay compensa¬ 
tion (or time-alignment as it is alter¬ 
natively called) first became a feature of 
loud-speaker design, it was achieved by 
physically "stepping back" the tweeter 
which led to weirdly shaped and 
expensive-to-construct enclosures. 

This is where the active crossover net¬ 
work for the M3 also scores, because it 
incorporates a 75/xs delay for the 
tweeter signals, to achieve time align¬ 
ment without a stepped enclosure. 

While at first sight the enclosure of the 
M3 is a relatively simple structure, closer 
examination reveals that a great deal of 
work has gone into it. For example, the 
black-painted baffle is actually a pre¬ 
cisely machine section of synthetic wood 
which is much more dense and more 
non-resonant than the particle boards 
conventionally used. 

The tweeter is a soft dome unit with a 
large circular metal mounting plate and a 
nominal diameter of about 32mm. The 
woofer is bextrene cone unit with a rub¬ 
ber roll surround and nominal diameter 
of 110mm. The effective cone diameter 
would be about 90rhm. 
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Just below the woofer are two ports 
about 25mm in diameter and fitted with 
an "acoustic filter" which is apparently 
made of lengths of plastic tubing. Its pur¬ 
pose is claimed to "streamline the flow 
of air at the low operating frequency 
while attenuating any midrange signals 
to maintain low colouration". In practice, 
we assume that this means that the filter 
reduces audible "chuffing" effects from 
the relatively small port. 

The enclosure itself is made from 
20mm thick Birch plywood with plenty 
of internal bracing and damping to en¬ 
sure a "dead" box, as noted above. 

Installation of the system is straight¬ 
forward and presented no problems. We 
used a variety of moving magnet car¬ 
tridges for our tests. No hum problems 
were encountered which is good but we 
did feel that the residual noise of the 
system, with the stylus off the disc, was 
higher than for most systems. 

A subsequent measurement proved 
this impression right as the unweighted 
signal-to-noise ratio of the phono input 
with respect to a 5mV/1kHz input signal 
was around 54dB. This is to be expected 
from a preamplifier which uses shunt 
feedback (and hence a 50kft series in¬ 
put resistor). By comparison, conven¬ 
tional phono preamplifiers using series 
feedback usually turn in S/N ratio figures 


of 75dB unweighted, or better. 

The S/N ratio of 54dB for the Meridian 
system means, in practice, that with the 
volume set to normal listening levels the 
average listener will be aware of hiss 
from the speakers when no record is 
playing. 

We found that the rear panels of the 
M3 loudspeakers became warm to the 
touch after 15 minutes or so, whether or 
not a record was playing. This is of no 
cause for concern although Boothroyd- 
Stuart do warn against leaving the 
system on for long periods unattended. 

If one had to describe the sound of the 
M3 system in a word, that word would 
have to be "clarity". One has the impres¬ 
sion that one is hearing everything on 
the record which is being produced by 
the cartridge and to this extent, the Meri¬ 
dian is very revealing of any harshness in 
the cartridge, any mistracking and any 
surface noise, tape hiss, clicks or pops. 

This means that some records which 
sound quite acceptable on a less deman¬ 
ding system may be judged unlistenabie 
on the Meridian. By the same token, the 
best digital records sound extremely 
good. 

Overall, one would have to judge the 
frequency response of the M3 as being 
very smooth, without any untoward 
peaks or dips. We did notice some 


"hardness" or "harshness" in the upper 
midrange but this trait could probably 
just as easily have been laid on any of 
the cartridges used in the listening ses¬ 
sions - the characteristic is fairly subtle. 

Bass rendition is very "tight" without 
any trace of boom. This would no doubt 
lead many people to reach for the bass 
control to peg it up a notch or two but 
this cannot be done with the Meridian. 
What you hear is what you get and there 
is little you can do to change it. Even so, 
on some records, particularly those 
featuring pipe organ, we felt that the 
lower bass response was just a little light 
on. 

Power handling is adequate without 
being startling. In fact, if you are wont to 
turn the wick up, the amplifier protec¬ 
tion circuits may cut in briefly . . . leading 
to periods of silence. Certainly, it is evi¬ 
dent that the M3 loudspeakers would be 
embarrassed if bass boost was available 
and freely used. 

So how do we sum up the Meridian M3 
system. Certainly, it requires a firm com¬ 
mitment from the buyer in terms of its 
sound quality and power handling. If you 
are a hard rock fan then you had pro¬ 
bably better look elsewhere. And if you 
like tone controls (and dare we say it, 
loudness boost), the Meridian is not for 
you. But if you have a firm conviction 
that a high quality sound system should 

(Continued on page 149) 


The new JBL L15. 

Its sound will take your breath away. 
Its price won’t. 



If you think high performance audio has to be expensive or 
large, we’ve got a great surprise for you — the new JBL L15 
compact loudspeaker. While only 375 mm (14 3 A") high, this 
astonishing 2-way system combines clean, clear, accurate 
sound with incredible power capacity, high efficiency and 
ultra-low distortion — all requirements for the digital age. 
Designed with the aid of computer models and laser 
interferometry, the JBL LI5 does not need a huge amplifier to 
provide good volume levels; however you can use an amplifier 
up to 100 watts/channel. At any volume, the JBL L15 creates a 
lifelike, three dimensional sound quality. 


Finished in oiled American black walnut veneer, the L15 is 
hand-rubbed to bring out the natural grain structure of the 
wood. For a detailed brochure or the location of your nearest 


JBL High Fidelity Dealer, contact: 
Harman Australia, LMB 12, PO Nth Ryde 
NSW. 2113. (02) 887 3233. 


$538 


pair. 
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Best bass yet 
fromakit! 


red 


0 o\cs 


Now Peerless introduces another 


# teaw 
§ £\ecW 
• ^uswa" a 


proV 


.ects 


major advance to kit-set loudspeaker % , , n eaodJ° W 

technology. A bass speaker with a rigid % 
polypropylene cone that clearly ^ A9o 

outperforms traditional paper composite % m m 
cone speakers to provide • Cleaner, tighter bass sound 
reproduction • Low colouration and distortion • High 
efficiency, suiting 25W to 100W amplifiers • Consistent 
rigid panel, low mass speaker cones 
Other outstanding features of Damsh-built Peerless 
speaker kit-sets are • Sealed back mid range with 
excellent linearity and low distortion • Latest Peerless 1" 
soft-dome tweeter • State-of-the-art crossover networks 
• Exceptionally flat response extending to 25,000 Hz 


Choose from these EA/Peerless speaker projects: 

• PAS 100 12" 3-way 100W (100L) 

• PAS 60 10" 3-way 90W (60L) 

• PAS 25 8W' 2-way 60W (25L) 
includes drivers, crossover, wiring and instructions 

Sole Australian Importer, G.R.D. GROUP PTY. LTD. 

698 Burke Road, Camberwell, Vic. 3124. Trade enquiries welcome. 


Peerless 


N.S.W. 


VIC. 


S.A. 


W.A. 

CONCORD/6480 

Bondi Junction 


Ballarat 


Adelaide 


Nedlands 


Danish Hi-Fi Aust Pty Ltd 

Ph (02)387 5878 

Turner Audio 

Ph (053)32 2042 

Hi Fi Acoustic 

Ph (08)2236774 

Danish Hi-Fi Aust Pty Ltd Ph (09)386 8564 

Concord 


Camberwell 


Adelaide 

QLD. 


Electronic Agencies 

Ph (02)7453077 

Danish Hi Fi (Aust) Pty Ltd 

Ph (03) 82 7348 

Danish Hi Fi Aust Pty Ltd 

Ph (08)51 2124 

Brisbane 


Crows Nest 


Cheltenham 


Goodwood 

Brisbane Agencies 


Deeva Hi F* 

Ph (02)4393999 

Beland Electronics 

Ph (03)5502279 

The Acoustic Foundry 

Ph (08)271 0276 

Audio Centre 

Ph (07)221 9944 

Dee Why 


Geelong 


Hawthorn 

Barunda 


David Ryall Electronics 

Ph (02)982 7500 

Steve Bennett Audio 

Ph (052)21 6011 

Sound Craftsmen 

Ph (08)2720341 

G Mills Stereo 

Ph (07)391 5606 

Wagga Wagga 


Hawthorn 


St. Peters 

Redcliff 

Car Radio & Hi Fi Centre 

Ph (069)21 4618 

TiVOli Hi-Fi 

Warrnambool 

Ph (03)8188637 

Miltronix 

Ph (08)42 3781 

Hi-Fi Sales 

Ph (07) 284 2495 



Bruce Henderson Audio World 

Ph (055)62 5147 






★ BRIGHT STAR CRYSTALS 

Specifications, Dimensions and data sheets available on request 

BULK ORDERS: In addition to our normal range we can 
supply quantity orders (100 up) at very competitive 
prices. All we ask is 50% of cost with order balance 
30 days. 

DELIVERY: 5-6 weeks from receipt of Order. Ring for 
quote: (03) 546 5076. Telex: AA 36004. 



CRYSTAL 

OVENS 

AND OVEN 
OSCILLATOR 
UNITS 



C 

* JTi_ 

/ ? ms. 


NEW NSW AGENT: APP Master Communications, 
Sydney (02) 682 5044 

BRIGHT STAR CRYSTALS 

35 EILEEN RD, CLAYTON, VIC 

ALL MAIL TO: PO BOX 42, SPRINGVALE 3171 


CRYSTALS 



CRYSTAL UNITS 
FOR QUARTZ 
CRYSTAL CLOCK 
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the popular 

DICK SMITH BLUE LABEL 
SYSTEM 80 COMPUTER 


now only 


WAS 

✓$/50 




Take advantage of this once-in-a-life 
time special oner... Bulk purchase has 
allowed us to slash the price on this 
popular computer!!! 

YOU REAP THE 
511.59 PER WEEK BENEFIl! 

FOR 12 MONTHS 
DON’T MISS THIS 
OPPORTUNITY! 


OVER 

10,000 

SOLD 


It hasn’t become Australia’s fastest selling 
home computer by accident! The System 
80 is a complete, ready-to-go computer. 
You don’t have to buy add-ons like cassette 
recorders or monitors: the System 80 comes 
with a built-in recorder and modulator, so 
you can use it with any TV! 

Don’t be fooled by inferior computers which 
don’t offer you the incredible features of 
the System 80 (like software compatibility 
with the world’s largest range!) The System 
80is not just affordable: if s usable as well!!! 


Compare these features and price with 
any other computer! 


• Flashing Cursor 

• Built-in speaker and amplifier for 
programs with sound effects 

• Full upper & lower case video display 
capability 

• Monitor program (suitable for the 
hobbyist to program in machine language) 
Screen print facility (obtain a printout of 


any ‘page’ appearing on the screen 
Three month guarantee from date of 
purchase. 

Great expansion capability and flexibility 
No separate tape recorder to buy - if s in¬ 
built 

Cassette level metre and provision for a 
second cassette 


BUY NOW AT THESE AMAZINGLY LOW PRICES! 


An amazingly wide range 
of software suits the 
System 80. Games & 
Educational programs, 
even programs to give 
your machine business 
capability! 


WORP9 

Brand new version of our 
incredibly popular profess^ 
ional Word Processor package 
- now re-wroitten to suit ALL 
System 80 & TRS80/M1 
computers. Does what all the 
‘big name’ word processors 
do at a tiny fraction of their 
cost: unlimited text insertion, 
name & address merging for 
mailing lists, auto line number¬ 
ing and much, much more. 
Written in machine language 
for ultra fast operation, 
complete with easy-to*under¬ 
stand manual. 

Operates with just one disk 
drive, computer/expansion 
unit and printer. 

Ask for our free Word 
Processor comparison 
manual. 

If you write it, you’llwrite it 
better with Worp 9. 

Cat. X-3761 vOU 


ALPHABET COUNTDOWN 

A great teaching 8 learing aid. Sets of words taken at random 
from a large group, must be placed in alphabetical order, in the 
shortest time possible. It has three levels of difficulty. Rhyme 
Time displays a series of unfinished rhymes, & the player has 
to type in the missing word from the clues given a m m 0 c 
in rhyme itself. Cat. X-3698 ■ 

DATHLE 

A program which lets you 
computerise virtually any data 
fife currently on cards etc. 

Memberships & mailing lists, 
client & customer details, 
product information - You 
name it! Datfile lets you call 
them up on serpen, add new 
entries, make changes, sort 
all entries, select by category, 
print out & so on. Comes on 
disk and requires 32K & at 
least one drive. 

Cat. X-3760 
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SPACE INVADERS 

The very popular arcade game 
that became a cult Can you 
shoot down the Aliens before 
they destroy you & Earth. 
Fast moving, good graphics 
(written in machine language) 
Cassette based. Req. 16K. 
Cat. X-3699 95 










Unleash the full 
potential of your 

SYSTEM 80 
with this 

EXPANSION UNIT 

To get the most from your computer, you need to be 
able TO add on alt sorts of peripherals'; disk drives, 
printers, etc This unit gives interface ability and also a 
further 16K of memory with room for further 16K 
(giving a total of 48K). 

FEATURES : 

• 16K of expansion RAM, room for 16K more. 

• A floppy disk controller for controlling 

up to 4 disk drives giving up to 400K bytes. 

• A Centronros-type parallel printer port. 

• Optional S-100 interface with 2 vacant slots. 

• An optional RS-232C serial communications 

port for modems & acoustic couplers. 

May also drive a teleprinter. 

Cat X-4020 


Hi-Res Lo- Price! 

The Dick Smith 



HIGH RES 
GREEN SCREEN 



Anti-glare screen with its jitter and 
ghost free image, makes viewing much 
easier and sharper (allows 80 characters 
with 24 lines). A MUST for serious computer hobbyists or professionals. 
Cat X-1200 . .. . — 

_ AMAZING 

Suits most computers - .... ... 

why pay more? VALUE 



$ 279 


$ 34 $ 

other monitors from $169 

The Dick Smith 

DAISY WHEEL 
PRINTER 

Don't be fooled by similar models 
that are much slower. 

Delivers ultra-sharp clean copy up to 40cm 
wide! Uses standard paper, letterhead etc. 

Uses economical Diablo daisywheels and ribbon 
cartridges - so a wide range of fonts is available. Prints i 
three times the speed of a golf ball typewriter and is 
suitable for most currently available microcomputers. Cat X-3265 


Cheapest per byte! 


THE DICK SMITH 

SYSTEM 80 
DISK DRIVE 




NOW ONLY 

*425 
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Now dosign for groator reliability* 

Fast reliable disk drive thst not only 
gives your System 80 dramatically 
increased speed but also increases effective memory. 

Your computer can handle much more involved programs, and much 
fasteri Drive includes inbuilt power supply. 

Already configured for drive 0 or 1 - no messy 
fiddling! 

Drive 0 - Cat X-4060 
Drive 1 - Cat X-4061 


ONLY 



$ 495 


Same price, more 
features Printer 


We sold hundreds of the previous 
model - and it was only for 204mm 
paper! This model is the same price - but 
takes a much wider paper - 240mm! If you don't 
need word processor quality - you can save a fortune 1 

Cat X-3250 


FAMOUS 

SEIKOSHA 

QUALITY 



ONLY 


Takes 240mm 
paper! 


High Res Graphics 
Printer - 




Super Quality 


Our very newest model - 
with built-in 2K buffer allowing storage 
of data to be printed - less down time on the 
computer. Numerous printing types. Superb (you've 
got to see to believe) high resolution graphics. You II 
save hundreds of dollars on this printed Accepts both 
standard stationery AND fan-form (tractor feed) paper. 
Cat X-3260 

ALMOST WORD NOW 

PROCESSOR QUALITY! ONLY 



$ 978 



YOU REAP THE 
BENEFIT 


DICK SMITH 
ELECTRONICS,^, 




welcome here 


DSE/EA376/JW 
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Analog fuel 
consumption meter 


Featuring a 20-LED bar graph display, this unique circuit displays 
instantaneous fuel consumption in both litres/100km and litres/h. 
The principle is simple: the more LEDs that light up, the more it’s 
costing you. Build it for your car and save petrol! 

by JEFF SKEEN & GREG SWAIN 


Whether you own a traditional 
Australian six-cylinder car or a more 
economical four-cylinder car, the price 
of petrol has become a significant factor 
in everyday motoring. Who would have 
thought, just a few years ago, that 
motorists in the 'lucky country" would 
have to pay 45c/litre (or more) for petrol? 
Motorists in New Zealand are even 
worse off — the price there is currently 
about 70c/litre!. 

With petrol prices like these, it makes 
good sense to strive for the lowest possi¬ 
ble fuel consumption. Fairly obviously, 
the fuel consumption that you get from 
your car will depend largely on your 
driving habits. The driver who ac¬ 
celerates away from traffic lights like a 
startled rabbit, who brakes heavily, or 
who drives at excessive speed needless¬ 
ly wastes petrol. 

In fact, two different drivers can obtain 
widely different fuel consumption figures 
for the same car! It's all a matter of driver 
technique. The trick is not to emulate 
Starsky and Hutch, but to drive as 
smoothly as possible. The good driver 


carefully reads the traffic ahead and 
avoids heavy acceleration and braking as 
much as possible. 

The role of the driver in obtaining good 
fuel economy is well recognised by car 
makers, several of whom now fit 
economy gauges as standard equip¬ 
ment. A typical device is the vaccum 
gauge as fitted to the Holden Com¬ 
modore, which monitors inlet manifold 
pressure. The idea here is that the less 
the throttle is opened, the lower the 
manifold pressure and the lower the fuel 
consumption. 

In practice, a vacuum gauge is a fairly 
useless device, since the only informa¬ 
tion it gives the driver is a rough indica¬ 
tion of how wide the throttle is opened. 
It doesn't tell him what he really wants to 
know — ie, the instantaneous fuel con¬ 
sumption — so its use as an economy aid 
is rather limited. 

That's where out new Fuel Consump¬ 
tion Meter comes in. It uses eleven 
readily available integrated circuits and 
works in conjunction with fuel flow and 
distance sensors to give the driver a bar 


graph readout of instantaneous fuel con¬ 
sumption in either litres/100km (1/100km) 
or litres/hour (l/h). The device is easy to 
build and install, and its compact size 
(129x131x40mm) ensures that it can be 
fitted to the dashboard of any model car. 

Once the unit is installed, you will find 
that you can easily modify your driving 
habits to obtain better fuel economy. In 
particular, you will be able to monitor 
the effects of rapid acceleration, gear 
selection and vehicle speed. The more 
LEDs that light up, the more it's costing 
you! 

Out on the highway you can quickly 
determine the difference in fuel con¬ 
sumption between driving at, say, 
lOOkm/h and 120km/h. As you will 
discover, lOOkm/h is far more 
economical. 

Bar graph display 

Perhaps the most important feature of 
our Fuel Consumption Meter is the bar 
graph display. This is formed by 20 rec¬ 
tangular LEDs arranged side by side and, 
in this application, has several important 
advantages over the digital display used 
in the Car Computer. In particular, an 
analog display has virtually instan¬ 
taneous response and you can tell what 
it is doing by merely glancing at it. It is 
not necessary to read and interpret 
numbers. 

There is only one front panel control: a 
two-position slide switch that allows the 



FUEL CONSUMPTION METER 


mookrn 


Watch the LEDs 
light up when you 
plant the right 
foot! The Fuel 
Consumption 
Meter can 
measure fuel 
consumption to 
401/100km or 
40 l/h. 
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Contraction is easy, with virtually all components mounted on a small PC board. 
Note that the board is mounted upside down in the case (see text). 


unit to be switched from the 1/100km 
mode to l/h as required. In addition, the 
unit automatically switches from l/100km 
to l/h when the vehicle stops (ie, when 
no pulses are being received from the 
disance sensor). The reason for this is 
that, when the vehicle is stationary, the 
l/100km mode becomes meaningless. 

To understand why, consider what 
happens as the vehicle is brought to a 
stop. Initially, as the vehicle slows, the 
fuel consumption in 1/100km decreases, 
then increases dramatically just before 
the vehicle stops. This is because, at very 
low speeds, the distance travelled bet¬ 
ween fuel pulses progressively decreases 
while the fuel flow rate remains fairly 
constant. 

The limiting case is obviously at stand¬ 
still, when fuel is used but no distance is 
travelled. The l/100km value then 
becomes infinite. Our Fuel Consumption 
Meter overcomes this problem by 
automatically switching to the l/h con¬ 
sumption mode about one second after 
the vehicle has stopped. 

A green LED on the front panel pro¬ 
vides visual indication that the meter is in 
the l/h mode. This LED operates 
regardless of whether the changeover is 
initiated manually or automatically. 

As can be seen on the photograph, our 
prototype also features a "0-40" scale ad¬ 
jacent to the LED bar graph display. 
Despite this, accurate calibration of the 
unit is not really necessary since we are 
mainly interested in fuel consumption 
trends during driving rather than the ex¬ 
act instantaneous value. The value is of 
little importance as fuel consumption 
can vary quite rapidly from one instant 
to the next during everyday driving. 

Is there a catch to any of this? Are there 
no disadvantages with our new Fuel 
Consumption Meter? Well,, we have to 
admit to one problem area in designing 
a suitable unit. 

Due to the action of the needle valve in 
the carburettor, petrol flow through the 
fuel sensor tends to occur in short spurts 
rather than as a continuous flow. At 
times the needle valve may cut off fuel 
flow completely (depending upon the 
float level), thus giving readings of 
Ol/IOOkm. At other times, the valve may 
open fully, even at light throttle open¬ 
ings, giving flow rates much higher than 
normal and causing full scale display 
readings. 

This effect is much more pronounced 
in small cars (1.6 litres or less) than in big 
cars with three to four litres engine 
capacity. There is also a driver condition 
which upsets the operation of the 
device. We refer to this as the "three- 
second syndrome" and it applies to 
drivers who, in heavy traffic, accelerate, 
ease off, gaze at the traffic, and then ac¬ 
celerate again, and so on. Many drivers 
who have this habit are unaware of it 
(government bus-drivers, please note!). 


For obvious reasons, this upsets opera¬ 
tion since it is difficult to obtain a steady 
reading. Not only is the habit bad as far 
as the Fuel Consumption Meter is con¬ 
cerned, but it also promotes excessive 
fuel consumption. Even so, our circuit 
largely overcomes the effects of needle 
valve action and the "three-second syn¬ 
drome" as we shall see later on in the cir¬ 
cuit description. 

Fuel and distance sensors 

The fuel flow and distance sensors us¬ 
ed in this project are exactly the same as 
those used in the EA Car Computer. In 
fact, both projects can share the same 
sensors if required — all you have to do is 
wire them in parallel. 

The fuel flow sensor is branded 
"Moray" and consists of a miniature tur¬ 
bine with multiple vanes that interrupt a 
beam of infrared light to a phototran¬ 
sistor. It delivers around 17,000 pulses 
per litre, the exact figure varying 
somewhat from unit to unit, and is in¬ 
serted in the fuel line between the fuel 
pump and the carburettor. 

Two different types of distance sensor 
can be used: (1) a magnetic pick-up using 
a coil and rotating magnets; or (2) a 
speedometer cable sensor that uses 
vanes to chop an infrared beam to a 


phototransistor. Generally speaking, the 
magnetic pick-up system will suit rear- 
wheel drive cars as the tailshaft is an 
ideal place to mount the magnets. The 
speedometer cable sensor is more ap¬ 
plicable to front-wheel drive cars. 

Block diagram 

Let's now discuss the general circuit 
features by referring to the block 
diagram (Fig. 1). We will consider the 
l/100km mode of operation first. 

Pulses from the fuel flow sensor are 
first multiplied by 64 and the resultant 
signal used to clock the input of a digital- 
to-analog converter (DAC). At the same 
time, the distance sensor pulses are 
squared up and passed to a monostable. 
The output of the monostable is a train 
of narrow positive going pulses which 
perform the reset function for the DAC. 

At the heart of the circuit is the digital- 
to-analog converter. It functions as 
follows: initially, the output of the DAC is 
reset to zero and the device begins 
counting clock pulses from the x64 
multiplier. As shown on Fig. 1 the output 
of the DAC is a staircase waveform 
which increments one step each time a 
clock pulse is received. This staircase 
waveform continues to increment until a 
reset pulse is received, at which time the 
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output of the DAC is "frozen" and 
transferred to a sample-and-hold circuit. 
The DAC is then reset to zero ready for 
the next count. 

In other words, the DAC counts up the 
number of pulses from the x64 multiplier 
between successive reset pulses, and 
converts the resultant binary number to 
an equivalent analog voltage. This 
analog voltage is then transferred to the 
sample-and-hold circuit, which in turn 
drives the bar graph display. 

Since we are effectively using distance 
sensor pulses to gate through fuel sensor 
pulses, the voltage on the wiper of trim- 
pot VR1 will be directly proportional to 
fuel consumption as a function of the 
distance travelled. By suitably adjusting 
VR1, we can get the display to read 
directly in l/100km. 

Note that switch S3 is closed only dur¬ 
ing the reset pulse so that data can be 
transferred from the DAC to the sample 
and hold circuit. The switch is open at 
other times to ensure that the DAC has 
no effect on the sample and hold circuit 
during counting. 

The sample and hold circuit, by the 
way, does exactly what its name implies 
- it samples the voltage at the output of 
the DAC, and holds that voltage until the 
next reset pulse arrives and the signal is 
updated (or re-sampled). 

l/h mode 

The l/h mode functions in similar 
fashion with the difference that reset 
pulses are now derived from an astable 
multivibrator. That's where the missing 
pulse detector circuit comes in. It 
detects the absence of distance sensor 
pulses when the vehicle stops, and 
automatically switches in the astable 
multivibrator via CMOS switch S4. At the 
same time, S2 opens to disconnect the 
monostable output (which will be low) 
from the reset line. 

Switch SI allows the circuit to be 
manually switched to the l/h mode by 
connecting the input of the missing pulse 


detector to the +5V supply rail. 

Circuit details 

The circuit is quite straightforward and 
uses 11 integrated circuits to carry out 
the various circuit functions referred to 
in the block diagram. 

The output of the fuel sensor is con¬ 
nected to a x64 multiplier formed by a 
4046 phase locked loop (IC1) and a 4020 
14-stage binary counter (IC2). Operation 
of the PLL is as follows: Inside the 4046 is 
a phase comparator and a voltage con¬ 
trolled oscillator (VCO). One input of the 
phase comparator (pin 14) monitors the 
fuel flow pulses while the other (pin 3) is 
fed from the output of IC2. The com¬ 
parator output (pin 13) drives a lag-lead 
filter network and is fed back to the in¬ 
put of the VCO (pin 9) via a lOOkft 
resistor. 

What happens is that the VCO adjusts 
its frequency so that its output after divi¬ 
sion by the 4020 is the same as the input 
frequency at pin 14. In other words the 
VCO output frequency at pin 4 is equal 
to the input frequency from the fuel flow 
sensor multiplied by the division factor 
of the 4020. 

Result - the input signal from the fuel 
flow sensor is multiplied by 64, the divi¬ 
sion ratio of the 4020. This provides a 
large difference between the apparent 
pulse rates of the two sensors and im¬ 
proves the resolution of the meter. 

Output pulses from the x64 multiplier 
are fed to the clock input of IC5, a dual 
synchronous up counter. This 1C con¬ 
tains two binary up counters which we 
have connected in series to form a single 


We estimate that the current cost 
of parts for this project is 
approximately 

$50 

This includes sales tax, but does 
not include the cost of the fuel 
and distance sensors. 


8-bit counter. An R:2R ladder network is 
connected to the Q1-Q8 outputs and 
converts the binary output of the 4520 
to an equivalent analog voltage. 

IC5 and the resistive ladder network 
thus form the required digital-to-analog 
converter. 

Note that all the 47kft resistors in the 
ladder network should ideally be 50kfi. 
In practice, any errors caused by using 
the 47kft values remain insignificant until 
the Q7 output is reached. At this point, it 
is necessary to use the correct value of 
50kfi (2x100kf2 in parallel) in order to 
avoid non-linearity problems. 

Because it is quite possible to have 
very high fuel consumption under some 
conditions, it is necessary to include an 
over-range halt to prevent the possibility 
of ambiguous display readings. This func¬ 
tion is performed by ICIOf which 
disables the clock input of the 4520 
when the Q8 output goes high. The 4520 
counter then remains "frozen" at max¬ 
imum count until the next reset pulse. 

At other times, D4 is reverse biased 
and ICIOf has no effect on circuit 
operation. 

Let's assume first of all that the reset 
pulses are derived from the distance sen¬ 
sor (ie, the unit is measuring l/100km). 
Our circuit diagram shows a coil and 
rotating magnet assembly as the 
distance sensor, although the 
speedometer cable sensor can also be 
used. 

As the magnets rotate, they induce a 
signal voltage in the coil. This signal is 
half-wave rectified by germanium diode 
D1 and filtered by a .001/xF capacitor. A 
BC548 transistor (Q1) provides the 
necessary gain and, after further filtering 
by a .01/xF capacitor, the resulting 
waveform is squared up by Schmitt trig¬ 
gers ICIOa and ICIOb. 

Note that if you elect to use the 
speedometer cable sensor, the sensor 
signal should be applied directly to pin 
13 of ICIOa. The diode, .001 mF capacitor, 
lOOkft and 56kft resistors, and transistor 
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COMMUNICATIONS PTY LTD 


COMMUNICATIONS ELECTRONICS & COMPUTERS 


POWER SUPPLY KIT 
0-30V 1 AMP 


-*C. * 


m 

ETI DEC 82 


OUTPUT 

VARIABLE 

$ 49-50 

COMPLETE 


POWER UP KIT 

EA NOVEMBER 82 

A MUST FOR YOUR 
COMPUTER SYSTEM 

What Does It Do? 

A single 240v mains plug and lead 
feeds one unswitched master 240v 
outlet plus 4 switched 240v outlets. 
With say a hi-fi system, plug your main 
equipment item (E.G. Amp) into the 
master outlet and whenever you 
"switch on” your amp — presto — 
mains power is applied to the other four 
outlets, i.e. simply “turning on” your 
amp turns on your tape cassette, tuner, 
turntable, graphic equaliser without 
mains spikes, plops, etc. 

Just the shot for your Computer 
System. The Altronics Kit includes case 
and all outlets. $^q 50 


DIGITAL FREQUENCY 
PERIOD COUNTER 
500mHz 

50mHz VERSION 

$■ 


AT LAST - A HAND GAME FOR ADULTS 
PLAY WATCH!!! 

Featuring seven functions in one small package. 

Blackjack. One Chance Poker. Fortuneteller Watch, alarm and 
sound. Come on mums and dads, now it’s your turn. 


Challenge the Computer for only 


$ 39.50 


HURRY, ONLY A FEW LEFT 


DIRECT CONNECT COMPUTER MODEM 

ETI OCT 82 

Employs unique "Commutated Filter” design overcoming virtually ail the 
problems involved with conventional modems. 

Super flexible unit facilitates communications between computers over 
cables, the telephone network and radio links. 

Unit connects to a standard RS 232 interface and is capable of both 
1200/75 Baud and 300/300 baud transmission and reception ★ Line 
switching; answer and dialling facilities on board. 

EXCLUSIVES: ★ Plated through, double sided PCB ★ Complete set of 
1C sockets ★ Kit requires 85 IN914 Diodes for programming — these 
are included ★ Ceralock resonator and matching balanced load 
capacitor used for long life and high accuracy ★ Telecom approved 
isolating transformer and Reed relays included. ONLY $^gg JQ 

MODEM MONITOR AND 
CASE OPTION $30.00 


P0R1ARLE RADIO 
AM-FM 

WITH STEREO HEADPHONES 


119-00 

ONLY 



OUT THEY GO 
AT A RIDICULOUS 

PRICE OF $# 

ONLY 

DEFINITELY 
ONLY A FEW 


s 29-50 


LEFT 


SOLDER SUCKER 

DESOLDERING TOOL 

$14.50 

2 0,000 OHMS/VOL^ o 


\ 35x91x39 


ONLY 



MINI DRILL 
FOR PC WORK 
ONLY $12.95 
DRILL BITS $1.25 

FREEZE SPRAY 
A MUST FOR 
SERVICE TECHS 
$5.50 


CAR COMPUTER BELOW 200 


SEE REVIEW EA OCTOBER 1982 

• INSTANT FUEL CONSUMPTION IN LITRES/1 OOKM AND MPG!! (MOST OTHERS HAVE ONLY ONE OF THE 
ABOVE). JUST SWITCH FROM ONE TO THE OTHER AS YOU DRIVE ALONG. 

• INSTANT SPEED, TIME AND OTHER FUEL DATA. • VISUAL AND AUDIBLE EXCESS SPEED ALARM. 
INSTALLATION 

The ‘ Voyager" comes complete with an unbelievable array of mounting configurations, on dash, under dash 
or stalk mount. ALL installation hardware is supplied (even a roll of insulation tape!) * 
as well, of course, as the speed and fuel sensors. A lavishly illustrated installation 
manual is provided as well as a comprehensive operators manual. 


$ 199-0Q 


e* 




a' 


.fee- 


62 


l THE' 


SO'- 0 " 


‘ 

,ctu«g|o 


ml 


OF 


wane's**' 

at f C 


500mHz OPTION $26 EXTRA. 
GOLD PLATED BNC INPUT 
CONNECTOR 

FUNCTION GENERATOR 

EA APRIL 1982 


COMPUTER LOCK 
CAR ALARM 


PROTECTION FOR 
YOUR CAR 


CONTROLLED BY A 1 2 BUTTON 
COMPUTER KEY BOARD 
4 DIGIT CODE 


Companion to the new 500mHz DFM. Low 
distortion generator of sine, square and 
triangular waveforms. From below 20Hz 
to over 160kHz. 

Inbuilt 4 digit frequency counter in 
deluxe Pac Tec case. 1% 50ppm 
metal film resistors used for 
stability. 

ONLY $ 99-00 


AMAZING VALUE 
THIS MONTH 
ONLY! 


,F°P THE 

,**■*<•* 


,F ° «*» S' 


TOGGLE SWITCHES 

SPOT 

SPOT 

DPDT . 

DPDT CENTRE 
OFF 


$ 1.20 

$1.40 

$1.40 

$1.95 


PROTECT 
_ YOUR 


Amazingly low price (or a full feature ultrasonic 
proximity/burglar alarm. Completely self contained +12 
month manufcturer guarantee + Instant or delayed 
alarm + Handsome imitation woodgrain + Cabinet 
measures 180(w)x85(h)x100(d)mm + Programmable 
multicode disable switch + Single 9V Alkaline battery* 
lasts one year + unit beeps when battery gets low + 
Contains receiver element designed for greater 
sensitivity without false triggering + Uses state-of-the- 
art LSI circuitry + Worth the money in parts alone + 
Comprehensive 24 page manual included + Comes 
complete with four window deterrent stickers + 
Absolutely no installation needed. ‘Battery extra. 


RECHARGEABLE 

NICAD 

BATTERY 

“AA” 

0nl¥ $1.95 ea. 


‘check out our 
bargain 

> BENCHMENT! 

?for SUPER SPfCWLS 


LOW COST WALKIE 

, _ criALai TALKIES 

0n,v $1.95 ea. ^orsupeRSp^^J just what the kids 

NEW COMPUTER REPAIR CENTRE NOW OPEN 

168 ELGAR ROAD, BOXHILL STH 3128. PHONE (03)288 3107 TRANSMISSION 
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Fuel consumption meter 


PARTS OVERLAY DIAGRAM 



Part overlay diagram and life-size view of the assembled PC board. Not that the final 
version differs slightly from the unit shown in the photograph. 



Q1 can then be deleted. The .OIjxF 
capacitor should be left in circuit. 

The output of ICIOb is passed via 
switch SI and a .01/xF capacitor to the 
trigger input of IC3, a 555 timer 1C. IC3 is 
wired as a monostable and triggers on 
the negative going edge of a distance 
sensor pulse to produce a brief output 


pulse on pin 3. This output pulse — about 
0.2ms long - passes via CMOS switch 
ICIla (which will be closed at this time), 
and forms the reset pulse. 

The reset pulse does two things. Firstly, 
it causes pin 8 of ICIOc and hence the 
clock enable (CE2) input of the 4520 to 
go low, thus preventing the 4520 from 


counting further clock pulses. Secondly, 
it closes CMOS switch ICIIc to connect 
the output of the ladder network to the 
sample and hold circuit. Note that 
because the 4520 is inhibited while its 
CE2 input is low, the sample-and-hold 
circuit is presented with a fixed voltage 
to sample. 

IC7, a 3130 FET-input op amp, forms 
the sample-and-hold circuit and is wired 
as a unity gain buffer. It works like this: 
When ICIIc is closed by the reset pulse, 
the DAC output voltage is transferred to 
the .001 /xF capacitor at the non¬ 
inverting input of IC7. At the end of the 
reset pulse, ICIIc opens again to isolate 
the capacitor from the DAC during 
counting. 

Because the unity gain buffer has an ex¬ 
tremely high input impedance, it follows 
that the voltage across the .001/xF 
capacitor, and hence the output of IC7, 
will remain constant between reset 
pulses. 

As well as opening switch ICIIc, the 
end of the reset pulse also forces the 
output of ICIOc to go high again. This 
transition causes a positive pulse to be 
delivered by the differentiating network 
on pin 7 and 15 of the 4520, and this 
resets the 8-bit counter to zero. Diode 
D3 clips the large negative going spike 
produced by the differentiating network 
at the beginning of a reset pulse, and is 
included as a precautionary measure. 

The high output from ICIOc also 
reverse biases diode D2, and so the 
clock enable input (CE2) of the 4520 is 
pulled high by the lOOkft pull-up resistor. 
This allows the 4520 to begin counting 
clock pulses from the x64 multiplier 
again and so the cycle is repeated. 

The sample and hold circuit drives the 
bar graph display via a IMft calibration 
trimpot. IC8 and IC9 are bar graph 
display drivers, each capable of driving 
10 LEDs. They are cascaded together to 
form a 20 LED display which covers the 
most used portion of the fuel consump¬ 
tion range - ie, 0 to 40 litres/100km or 0 
to 40 litres per hour, depending upon 
the setting of the calibration trimpot. 

LED current is set at 20mA by the 560ft 
resistor and the two 270ft resistors. This 
ensures adequate display brightness 
even in daylight. 

Earlier on, we described how needle 
valve action in the carburettor could 
upset the operation of the Fuel Con¬ 
sumption Meter, particularly on cars 
with small four-cylinder engines. In most 
cases, however, this effect can be 
eliminated by filtering the output of the 
sample and hold circuit, and this is the 
job of the 4.7/xF electrolytic capacitor 
connected to the wiper of VR1. 

Note that the value of the capacitor 
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THE BEST KIT UNE 

YOUR WAGES ARE FROZEN, OURS ARE TOO . SO ARE OUR KIT PRICES - QUALITY FOR NO MORE' 

LOW COST DIGITAL 
MULTIMETER KIT 


BY POPULAR DEMAND 

Ref: EA March 1983 (This month) 

Almost everyday we are asked for a multimeter 
kit. Up until now we thought that it was just 
not worth it considering the fine low-cost 
built-up units available. The DP2010 
changed all that. 

This kit, fully imported from the UK 
uses the famous DPM-05 custom 
LCD/Voltmeter to achieve 
phenomenal accuracy at very 
modest costl 
All parts are included to 
complete the meter 
including an attractive 
and colourful front 
panel. 

(a 9V battery — 
is required) "hO 


Set of test 
probes to 
suit $2.95 
Probe to 
suit Cat. 

WT5312 
ONLY $2.50 
Eveready 216 (red) 

9V Battery Cat. SB2370 
ONLY $1.40 










SPECIFICATIONS 












Function 

Volts 

(d.c.) 


Current 

(d.c.) 


Current 

(a.c.) 


f.s.d. 


Resolution Accuracy Protection 


ImV 

lOmV 

lOOmV 


Resistance 2K 


2 V 
20V 
200V 
500V 
2mA luA 
20mA IOuA 
200mA IOOuA 
2000mA 1mA 
2V ImV 

20V lOmV 
200V lOOmV 
500V IV 
2mA luA 
20mA IOuA 
200mA IOOuA 
2000mA 1mA 


** 


DP2010 kit Cat. KJ7010 
ONLY $45 


20K 
200K 
2000K 
2V 


10 


1%i1 digit 500V for 
1%i1 digit one minute 
1%t1 digit 
1%-1 digit 

1%t1 digit 1A/250V 

1%'1 digit 

3%i1 digit 

5%i1 digit 

2%:5 digit 500V for 

2%t5 digit one minute 

2%*5 digit 

2%:5 digit 

2%t5 digit 1A/250V 

2%t5 digit 

4%t5 digit 

7%-5 digit 

1%i1 digit 260V 

1%i1 digit r.m.s. 

1%: 1 digit 
1 %i 1 digit 

1%t1 digit 260V r.m.s. 


Diode Test 

AC VOLTAGE AND CURRENT RANGES 
When S3a selects a.c. functions the output from either the 
voltage attenuator or current shunts is fed through Cl to 
remove any d.c. component. 


500MHz Digital Frequency 


Period Meter 


REF: EA Dec'81 - Feb'82 




it it it 


*kONLY 


EXCLUSIVE 


Other people may appear to be selling 
th is kit for less Bu t you GET less 111 
Exclusive Jaycar features 

Heavy gauge front panel. Pre punched 
and silkscreened. (NOT Scotchcal). * Low 
aging rate 10.000MH/ crystal * Quality 

bold plated BNC Input Connectors lc sockets provided (a must) * ah 

500MHz option only $26 extra KA1392 TVu' f,l T re * ,stors used d% 50ppm> 

rnnnii <* * * n I hermalloy heatsink for +5V reg. 

50IVIHz Version $119 Cat. KA 1390 Beware of advertised units that do not 

Tilting bail to suit ONLY S4 95 conf ° rm to the original design They 

may have inferior performance 


EA dual tracking P/S 




% %\ 


m 


Hel EA March 82 

KA1410 


Extremely versatile power supply: 
Will give plus & minus 1.3V to 22V 
at up to 2 amps PLUS A FIXED 
+ 5V@0.9A. The supply is comp¬ 
letely protected against short 
circuits, overloads and thermal 
runaway. A large meter with 
voltage calibration is supplied as 
well as 1C sockets. A quality kit. 


STEREO STEREO STEREO STEREO 

Synthesiser 


Creates a very realistic stereo 
sound from mono sources i.e. 
AM tuners, TV or video units 
Very easy to build and comes 
complete. 


☆ ☆ 
Short Form 
Version Only 
$39.50 

Cat. KA1476 


Ref: EA September 1982 

COMPLETE 

ONLY 

49.50 

Cat. KA1478 


HEART RATE MONITOR 


Ref: EA 7/82 


This unit enables you to measure your own 
pulse instantly and accurately. It is li(^it enough 
even for joggers to carry. A must for people 
who may have heart problems. 

Complete kit including LCD Display. 


Cat KA1466 


WAS 

$79 


SAVE 

$10 


NOW 














UP IN 83-JAYCAR* 


_ CAN AM SOUND LIKE FM? WE THINK SO! Q Q Q $ p Q p _ 

ilkiailifkdit! NEW EA Wide - 

band AM Timer 


AM Tuner alignment 
kit ref: EA March 83 
This simple project 
enables you to acc¬ 
urately align your 
EA wideband tuner. 
Cat. K A1515 $7.99 


Ref: EA Dec-Jan 82-83 




Australia is one of the few countries in the world where wideband AM is transmitted. 
In fact a good quality AM signal can be much better than its FM counterpart!I 
Anyone who has suffered from FM multipath distortion will know what we mean. 
The Playmaster AM tuner is a true broad-bandwidth superhet design. See the frequ¬ 
ency response graph in November EA 1982. 

Once again, the Jaycar kit is a high quality approach. Jaycar supplies an exclusive front 
panel design that differs from the original EA design. The Jaycar kit provides all compo¬ 
nents to complete the project INCLUDING a completely pre-punched cabinet. 


FANTASTIC VALUE 
AT ONLY 

74 ) 


Cat. KA1498 


.a FUEL & $ # 
^ CONSUMPTION 
* METER 


Ref: EA 
March 1983 


f-Hs*- FUEL CONSUMPTION METER 


Now you have NO EXCUSE to monitor the 
excesses of your driving habits! At this price your 
fuel cost savings will pay for the unit very quickly! 
Kit including all electronics and pre-punched 
case_ 

Cat. KA1518 $49.50 GENUINE MORAY FUEL 
SENSOR Cat. XC2020 $69.50 TAILSHAFT 

SENSOR TO SUIT Cat. XC2026 $14.50 


NEW 


ONLY 


EPROM programmer 
v for the MicroBee 

t-T' 2.1 S3 

Fantastic little accessory for the popular "Microbee" computer. 

The Jaycar kit contains all components includingthe followingSPECIAL 
featu res: 

— 28 pin 1C socket included! 

- 3 x 16 pin "PERSONALITY PLUG" HEADERS 

- 15 pin PARALLEL CONNECTOR 

— 1C sockets for all logic devices including personality socket. 

ALL THIS FOR ONLY $39.95! _ 

Cat. KE4650 

24 pin ZIF socket to suit only $12.95 Cat. PI6522 * 




IE 


«c 




TRANSISTOR ASSISTED IGNITION 

Ref: EA January 1983. Latest version of this fantastically popular 
kit!! The Jaycar kit comes with a genuine DIE CAST box — as used 
in the EA prototype. Beware of others that use flimsy sheet metal 
boxes!! Ask us about the OPTO option. _ 

Cat KA1506 


NUMBER 1 
FOR KITS 


Jaycar 


125 YORK STREET SYDNEY 2000 
PHONE 264 6688 TELEX 72293 
• NEVILLES CORNER 

Cnr CARLINGFORD 8. PENNANT Hll LS ROAD 

CARLINGFORO 

PHONE 872 4444 

MAIL ORDERS TO BOX K 39 HAYMARKl T SYDNl V 




POST AND PACKING CHARGE 
SS S9 99 (SI SO' S10 S?4 9 

S?S $49 99'S4 SO* SSO S9< 


Mail Order By BANKCARD ||||E1 
Via Your Phone —4J 


















Fuel consumption meter 



Moray fuel flow sensor (left) and matching T-piece (right). The T-piece is used 
only in cars which have recirculating fuel systems. 



Distance sensors: magnetic pick-up 
sensor (above) and speedometer cable 
sensor (right). 


may have to be varied to suit individual 
model cars. There is a limit, however — if 
the capacitor value is made too large it 
will also filter out the effects of fuel con¬ 
sumption changes! 

The missing pulse detector consists of 
a 555 (IC4) wired as a monostable, with a 
PNP transistor (Q2) connected across the 
timing capacitor. As stated earlier, its job 
is to detect the absence of distance sen¬ 
sor pulses and then automatically switch 
the circuit to the l/h mode. 

When the car is moving, pulses from 
the distance sensor trigger the 
monostable and also turn on Q2, which 
discharges the timing capacitor so that 
the monostable cannot complete its tim¬ 
ing cycle. Thus, the pin 3 output of IC4 
remains high and the meter remains in 
the l/100km mode while ever the time 
between distance sensor pulses is 
shorter than the monostable timing 
period (about Is). 

When the car stops, however, there 
are no distance sensor pulses to turn on 
transistor Q2, and so the 1/xF capacitor is 
able to charge via the 1MQ resistor. After 
about one second, the monostable com¬ 
pletes its timing cycle and the pin 3 out¬ 
put of IC4 is forced low. This opens 
CMOS switch ICIla and at the same 
time, closes CMOS switch ICIIb via in¬ 
verter ICIOd. Reset pulses to the 4520 
and to ICIIc are now supplied by IC6. 

IC6 is a 555 timer wired as an astable 
multivibrator and has been arranged so 
that its duty cycle is almost 100%. When 
the output is inverted by ICIOe, the 



result is a series of short positive reset 
pulses about 0.2ms long as before. Trim- 
pot VR2 provides adjustment of the out¬ 
put frequency (nominally 100Hz) and 
allows the unit to be calibrated to suit 
different fuel flow sensors. 

Transistor Q3 is controlled by the out¬ 
put of ICIOd. It turns on to drive the 
green indicator LED when the unit swit¬ 
ches to the l/h mode (ie, when the out¬ 
put of ICIOd is high). 

Manual changeover to the l/h mode is 
accomplished by using SI to switch the 
base of Q2 to the + 5V rail, thus turning 
Q3 hard off and allowing IC4 to com¬ 
plete its timing cycle. 

Power for the Fuel Consumption Meter 
is derived from the 12V battery. A diode 
and a 100/xF capacitor filter the battery 
voltage and a 7805 three-terminal 
regulator supplies +5V directly to the cir¬ 
cuit. The 10/xF tantalum capacitor pro¬ 
vides supply decoupling and ensures 
stability of the regulator. 

Construction 

The circuit is built on a printed circuit 
(PCB) coded 83fc2 and measuring 
116x105mm. Before commencing 
assembly, a small piece should be cut 
out of one corner of the PCB as shown 
on the parts overlay diagram. The boun¬ 
daries for the cut-out are the edge of the 
+ 5V track and the dotted line. 

This done, assemble the PCB according 
to the parts overlay diagram but do not 
mount the three-terminal regulator at 
this Stage. Pay particular attention to the 


r \ 

PARTS LIST 

7 printed circuit board, code 83fc2 
116x105mm 

1 Scotchcal front panel , 121x33mm 
1 instrument case, Cadin/Clift Model 
IC-1 or Pactec model CM5-125 
1 SPOT slide switch 
1 rubber grommet 
4 12mm plastic PCB standoffs 
1 Utilux 12-way line socket and panel 
plug 

1 fuel flow sensor 
1 distance sensor (see text) 

1 piece of aluminium , 727 x 33 x 
1mm 

4 12mm self-tapping screws 

SEMICONDUCTORS 
3 555 timer ICs 

1 4046 CMOS phase locked loop 
1 4020 CMOS 14-stage binary 
counter 

1 4520 CMOS dual synchronous up 
counter 

1 74C14 or 40106 CMOS hex Schmitt 
trigger 

1 4066 CMOS quad bilateral switch 

1 3130 Fet-input op amp 

2 LM3914 LED display drivers 

1 7805 3-terminal +5V regulator 

2 BC547 , BC548 or BC549 transistors 
1 BC557 f BC558 or BC559 transistor 
1 OA90 germanium diode 

1 1N4002 diode 

3 1N4148 diodes 

20 rectangular red LEDs 
1 rectangular green LED 

CAPACITORS 

1 700/xF 76VW PC mounting 
electrolytic 

1 70/xF 25VW tantalum or LL type 
1 10fiF 10VW PC mounting 
electrolytic 

1 4.7\iE 10VW PC mounting 
electrolytic 

1 2.2\x.F 35VW tantalum or LL type 
1 1[xF 35VW tantalum or LL type 
1 0.1 greencap 
1 .018fiF greencap 
6 .01 iiF greencaps 
1 .0027nF greencap 
3 .001 nF greencaps 
1 560pF ceramic 

RESISTORS (all W, 5%) 

1 x 7Mfl, 7 x 820kQ / 76 x 700/cfi, 7 x 
56/cfi, 6 x 47kQ, 1 x 22/cfi, 7 x 72/cfi, 

3 x 10kQ. 1 x 560Q, 2 x 270G, 7 x 
750Q, 2 x 1MFI miniature vertical 
trimpots 

MISCELLANEOUS 

Machine screws and nuts, rainbow 
cable , light duty hook-up wire , solder , 
mounting brackets etc. 

_____ J 






Fig. 2 


~\ 




BODY 


SHAFT 



Fig. 3 


Figs. 3 & 4 show how the magnetic pick-up sensor is installed in 
rear-wheel drive and front-wheel drive cars respectively; while 
Fig. 5 shows the wiring for the 12-pin Utilux socket (as viewed 
from the front). 

- 



V_ 

orientation of polarised components and 
note that some of the resistors and 
diodes are stood on end to conserve 
board space. The LEDs are mounted side 
by side, with their leads bent through 
90° and with the back edge of each LED 
butted against the edge of the PCB. 

Make sure that the LEDs all line up and 
that you mount them the right way 
round - the anode lead is the longer of 
the two. 

Several of the ICs (IC1, 2, 5, 10 & 11) 
are CMOS devices, so the usual precau¬ 
tions apply when soldering them into cir¬ 
cuit. Earth the barrel of your soldering 
iron to the earth track on the PCB using a 
small clip lead and solder the power sup¬ 
ply pins first to enable the internal static 
protection circuitry. No special precau¬ 
tions are required for the remaining ICs 
other than to ensure correct orientation. 

A standard plastic case measuring 


GND 

J 
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I 
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1 
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FUEL SENSOR 
Fig. 5 


_y 

129x131 x40mm (WxDxH) is used to 
house the PCB. We used a Model IC-1 
case manufactured by Cadin/Clift Elec¬ 
tronics (2a Cromwell St, Burwood, Vic¬ 
toria), but you can also use the Pactec 
Model CM5-125 case. A front-panel label 
made from self-adhesive Scotchcal 
material was used to provide an attrac¬ 
tive finish. 

Spray the Scotchcal label with a hard- 
setting lacquer (eg, "Estapol") to prevent 
scratches, then carefully trim it to size us¬ 
ing a sharp knife to score along the 
edges. The label can now serve as a 
template to make the front panel cutout 
for the slide switch. 

The slide switch is mounted using two 
countersunk cheese-head screws hidden 
behind the Scotchcal label. Cut out the 
switch actuator area on the Scotchcal 
label using a sharp knife, then using the 
Scotchcal as a template, mark the switch 


cutout area on the plastic panel. The 
switch cutout is now made by using a 
drill to remove most of the material and 
then filing to a neat rectangular shape. 

Next drill and countersink the switch 
mounting holes and screw the switch in¬ 
to position. The Scotchcal label should 
now be carefully fixed to the front panel 
and holes drilled and filed to shape to 
take the LED bar graph display and the 
indicator LED. Proceed carefully with this 
step, periodically offering the front panel 
to the bar graph display so that you can 
judge how much progress is being made. 
The job is admittedly tedious but re¬ 
quires care to ensure that the LED bar 
graph is a tight fit in the front panel 
cutout. 

The PCB assembly is mounted upside 
down in the case. Carefully push the LED 
display into the front panel cutout so 
that the LEDs sit slightly proud of the sur¬ 
face, then position the assembly in the 
lid of the case so that the PCB mounting 
holes line up with the case pillars. You 
are now ready to mount the regulator 
1C. 

To do this, first bend the leads forward 
so that they make an angle of 90 with 
the body of the regulator. The leads are 
then bent down 90° so that, when the 
regulator is mounted on the PCB, its 
metal tab sits flush against the back 
panel (see photograph). Once the cor- 
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Fuel consumption meter 


ACTUAL SIZE ARTWORK 



Here are actual size artworks for the PC board and the front panel. 


rect mounting arrangement has been 
determined, the PCB can be removed 
from the case and the regulator soldered 
permanently in position. 

Heatsinking for the regulator is provid¬ 
ed by replacing the plastic back panel 
with an aluminium panel. Two holes 
must be drilled in this panel: one to ac¬ 
cept the regulator mounting bolt and 
another through which to pass external 
leads. The latter should be fitted with a 
small rubber grommet. 

The remaining wiring can now be com¬ 
pleted according to the parts layout 
diagram. We used rainbow cable for the 
wiring connections to the switch and 
front panel indicator LED, and light duty 
hook-up wire for external connections to 
the power supply and sensors. These ex¬ 
ternal connections are terminated in a 
Utilux line socket wired in exactly the 
same manner as for the EA Car Com¬ 
puter. 

Finally, the whole assembly can be fit¬ 
ted to the lid of the case and secured 
using suitable plastic standoffs and 
12mm-long self-tapping screws. Note 
that it may be necessary to trim the stan¬ 
doffs slightly so that they will fit between 
the PCB and the case pillars. 

Ideally, the Fuel Consumption Meter 
should be installed on top of the 


dashboard, directly in front of the driver. 
Well leave the details to the individual 
reader, since the mounting ar¬ 
rangements will differ from vehicle to 
vehicle. 

Installation of the fuel flow and 
distance sensors was covered in detail in 
the September 1982 issue as part of our 
description of the EA Car Computer. Fit¬ 
ting is straightforward and will be largely 
self-evident from the accompanying 
diagrams. Even so, readers should refer 
to the September issue as there are 
a number of important guidelines that 
must be followed. 

Fig. 5 shows the recommended wiring 
for the 12-pin Utilux socket, as viewed 
from the front. The leads from the sen¬ 
sors are passed through the firewall and 
terminated to the appropriate mating 
pins on the matching plug. Make sure 
that you get these connections right, 
otherwise the circuitry could be 
damaged. 

The +12V supply should be switched 
by the ignition switch, and can be ob¬ 
tained from the fusebox. Check the 
voltage available with a multimeter 
before actually connecting the +12V 
lead, and make the connection to the 
fused side. The ground connection can 
be made at any suitable chassis point. 



Calibration 

Calibration involves adjusting trimpots 
VR1 and VR2 while the car is driven at a 
steady 50km/h along a straight level 
road. In the interests of safety, we 
strongly recommend that you carry out 
these adjustments with the aid of an 
assistant. 

If you have a Car Computer fitted, it is 
simply a matter of switching to the 
l/100km mode and adjusting VR1 to give 
the same reading as the Car Computer. 
The Fuel Consumption meter is then 
switched to the l/h mode and VR2 ad¬ 
justed so that the display shows half the 
previous 1/100km reading. 

If you don't have a Car Computer, the 
procedure is to adjust VR1 so that the 
display shows the average fuel consump¬ 
tion of the car (for a steady 50km/h). The 
unit is then switched to the l/h mode and 
VR2 adjusted for half the previous 
reading as before. Note: it is important 
that the car be maintained at a steady 
50k/mh during these adjustments. 

That's it! Your Fuel Consumption Meter 
is now ready to show you what a lead¬ 
footed "petrol-head" you really are. $ 
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ALTRONICS .. ALTRONICS ... ALTRONICS ... ALTRONICS ... ALTRONICS ... ALTRONICS 


ALTRONICS ... ALTRONICS ... ALTRONICS ... ALTR 


MOVE OVER HEATHK1T 


Yes. we all know that the world's best selling Electronics Kits are from HeathKit - and with good reason - great design, 
premium quality components, comprehensive step by step instructions etc. Well, we've taken a leaf from their book with our 
new range of kits and while an ALTRONICS kit may cost a dollar or so more - just check the benefits to you, the enthusiast 
constructor, premium grade semis such as Philips, Fairchild and Motorola, full easy to follow assembly instructions and every 
last nut and bolt supplied — even solder! So when you buy one of these kits you can do so with confidence! 


DIGITAL 

FREQUENCY METER 


7 Digit Resolution, measures period and 
frequencies to * 500 MHz 

Professional unit - cost a fraction of 
similar built-up units. 


This protect is "so easy to construct", virtually 
all components mount on one single PCS, 
ensuring success even (or the "not so expcr 
ienced" constructor. 

Use of the latest LSI circuitry ensures 
impeccable performance from the completed 
unit. This is further ensured by our use of 
top grade components. 

NOTE: (Altronics use only the specified 
intersil LSi — beware of inferior kits that 
do not conform to the original design. 
Frequency measurement to 500mH/ (with 
optional Prescaler) in 3 ranges 0 10MH/, 

0 !>0MH/, 10 600MHz * 4 gating times 
0.01, 0.1, 1, 10 seconds. 

Period measurement for accurate low 
frequency counts, 4 ranges 1, 10. 100, 1000 
input cycles * esolution 0. lus. 

High input Sensitivity 10MV to 30MHz. 
100MV at 50MHz 1MOHM Input imped¬ 
ance, 200MV 500MHz 76 OHMS input 
impedance. 

Accuracy typically better than 0.005% 
uncalibrated. 

Exclusive Altronic Kit Features 

* 1C sockets provided throughout 

* low aging 10.000 MHz XTAL. 

* Genuine I airchild High Brightness f-NO 
507 display's. 

* Quality ABS plastic case deluxe iront 
panel. 

* Complete kit as specified by f A includes 
instructions, all cables and every last nut, 
bolt and washer. 

K2500 $119.50 


DECIMAL POINT FOR K2500 

READ FREQUENCY DIRECTLY IN MHz 
and PERIOD IN US. 

K2502. $7.50 

PRESCALER FOR K2500 

ALLOWS FREQUENCY MEASUREMENT 
TO 500MHz 


K2501 . . Essential option) 


$26.00 


FUNCTION 

GENERATOR 

(with digital display ) 

Sine, triangle and squarewaves : 
15Hz - 250KHz. 


ANALOG / DIGITAL 
STORAGE CRO 
ADAPTER 

(See EA Nov 1980 and March 1981). 


STEREO SYNTHESIZER FOR 
TUNERS & VCR's 

(See EA Sept. 1982) 

Synthesize realistic stereo from virtually any 
monophonic source by simply connecting 
this unit between the source and your stereo 
amplifier. 


■ 








The most essential piece of test gear (second 
only to a good multimeter) on any hobbyist’s 
bench is some kind of audio signal generator. 
This design utilizes the latest circuit techniques 
to produce stable, low distortion waveforms. 
A truly versatile unit at a bargain price. 

* 4 digit frequency readout (eliminates 
tiresome dial calibration) - typical accuracy 

*• 2 %. 

* 3 overlapping ranges x 1, x 10, x 100. 

* 600 OHM Nominal Output continuously 
variable 3MV 2.5V P P. 

* Distortion smewave : less than 0.7% 

1 KHz. 

* Linearity triangle wave : better than 1% 

IKHz. 

* Squarewave rise time 6V/uz maximum 
output. 

* Amplitude stability better than 0. ldB 
on all ranges. 

With the exception of the display all 
components mount on a single PCB making 
this kit suitable for all constructors. 


K2505 


$85.00 


Unit enables indefinite storage ot non- 
repetitive waveforms at a fraction of the 
cost of conventional storage CRO’s. National 
semiconductors A -D/D- A conversion tech¬ 
niques allow analog signals up to 100KHZ to 
be stored * two channels while in digital 
mode * positive and negative edge triggering 

* AC/DC/Hf and LF rejection * timebase 
tracer for accurate frequency measurement 

* accurate down to 1.9Hz Analog mode - 
lus Digital Mode * delayed trigqer lOus-ls 

* sensitivity 160MV P P 1 MEG 
(Analog)* standard TTL and CMOS levels 
3-15 volt supply (Digital). 

The features of this unit are to numerous 
to list, yet is simple to operate. 

Be assured of quality w ith an 
Altronics Kit. 

1. Genuine National A D conversion chips 
not second sourced dropouts. 

2. All 1C sockets provided (27 total - you 
pay no more) 

3. Low capacitance coax and a full metre 
of rainbow cable. 

4. Full instructions and every last nut, bolt 
and washer. 

5. Deluxe mini rack cabinet. 

K2600 $189.00 


ENJOY THE PLEASURES OF 
STEREO SOUND 


* 


* Quality Phillips MN3001 (not second 
source dropout) 

* Provision for 2 different signal sources. 

* Selection of either source via front panel 
switch. 

* Normal or stereo sound selection. 

* Complete kit includes all hardware, cables 
etc., even solder. 

Important * beware of Kitset suppliers who 

sell this kit for less * you get less!!. 

K5810 $55.00 


DIGITAL CAPACITANCE METER 


Electronics Australia Project. Measures capac¬ 
itance of both polarized and non polarized 
capacitors from 1 picofarad to 99.99 micro¬ 
farads in 3 ranges. 

Check values of unmarked capacitors, 
especially those little trimmers that are 
never coded. 

Select precise values for filters and timing 
networks with ease. 

* * * * Exclusive to Altronics » * * • 

Each kit includes precision measured 
capacitors for accurate calibration of each 
range. 

K2520 $49.50 


OVER 1000 SOLD LAST YEAR 


TRANSISTOR TESTER 


Electronics Australia Project Tests Bipolar 
Transistors. Diodes, Fets. SCR’s and PUT’s. 
Excellent service aid for the hobbyist and 
serviceman. Complete kit and instructions. 

K 2525 S19.75 


POWER 

SUPPLIES 


OUT BEST SELLING POWER 
SUPPLY KIT EVER 
3-32 volt output at 1 amp UNDER $40 

THE ALTRONICS POWER SUPPLY 

Based on EA LM 317K Protect 
Every workshop, school and hobbyist should 
get one now I! ! 

POWf.n SuPPi v 


Fully projected from thermal runaway 
and short circuits. 

Voltage and current metering. 

To 3 regulator plus powerfm heatsink. 
Fully documented, every last part included. 

K3200.$39.95 


ET1162 BENCH SUPPLY 

1.3- 30V @ 1 Amp 
With voltage and current limiting 


eti 162 POWER SUPPLY 


2-32 VOLT 5 AMP 
POWER SUPPLY 


DUAL TRACKING 
POWER SUPPLY 

+ 1.3 to* 22V @ 2 AMPS : + 5V @ 0.9 AMPS 


Overload and short circuit protected. 

- Voltage and current metering. 

* Regulation - better than 0.2% zero to 
full load 

* Hum and noise on output — less than 
1Mv at full load. 

* LED indication of current limit. 

Exclusive — fully S.E.C. Certified Mains 
Transformer supplied. 

If you’re considering buying this kit from 
your local supplier or one of our competit¬ 
ors first ring and ask them if the mains 
transformer is S.E.C. certified to ASC126 
chances are that it won’t be. 

So why not give us your order? An Altronics 
Quality Kit speaks for itself and with our 
overnight Jetservice we guarantee to deliver 
to your door faster than your local supplier. 

K3205.$49.50 K 3300 


Following in the steps of our K 3200 power 
supply comes big bad brother) Based 
around the national LM338K variable 
regulator this supply offers exceptional 
value for money. 

* 2-32 Volt Output of 7 Amps. 

* Peak Currents of 7 Amps. 

* Protected from both short circuits and 

thermal runaway. 

* Continuous voltage adjustment. 

* Dual Metering enables Continuous Voltage 

and Current Display. 


The ideal power supply for the audiophile 
experimenting with linear OP amp designs 
in which split supply operation ensures 
improved distortion and noise figures. 

* Fully protected against short circuits, 
overloads and thermal runaway. 

* LED indicator for regulator dropout. 

* Floating ground. 

* Uses 0.25% linearity 10 turn pot - tracks 
within 1MV. 

* Voltage adjustable to within 10MV. 


The Handiest Power Supply Kit Ever for 
Workbench, Laboratory etc. 


K3220. (ESMARCH 1982) $86.00 

ALTRONICS 

For Address, Phone No. and I 
Despatch details see our Double | 
$129.50 Page Advertisement page* 34-35 


BANKCARD JETSERVICE DELIVERY NEXT DAY BANKCARD JETSERVICE 


ALTRONICS .. ALTRONICS ... ALTRONICS ... ALTRONICS ... ALTRONICS ... ALTRONICS ... 


































A high performance 
AM tuner: Pt. 4 

This comprehensive trouble shooting article will enable a quick 

repair for virtually any fault condition experienced with the AM b JOHN CLARKE 

Tuner. No extra tools or equipment are necessary in the fault 
finding procedure. 


Voltage Table 

TUNER SIGNAL VOLTAGES 




NOTES 

Source of Q3 

1.9V 

1,3 

Drain of Q1 

1.1V 

2,3,4 

Source of Q4 

0.3V 

1,3 

Emitter of Q6 

1.0V 

2,3,4 

Source of Q5 

0.3V 

1,3 

SI of winding L5 

1.2V 

2,3,4 

Base of Q6 

3.9V 

1 

Drain of Q2, Q3 

0.9V 

2,3,4 

Base of Q7 

1.6V 

1 

Drain of Q4 

2.8V 

2,3,4 

Base of Q8 

-1.6V 

1 

Drain of Q5 

2.8V 

2,3,5 

AGC 

-1.3V 

1,8 

Pins 1 &2 of IC6 

Pins 10&11 of IC6 

0.8V 

0.1V 

2,3,5,6 

2,3,5,6 

DIGITAL TUNER READOUT 

Pins 8&9 of IC6 

0.3V 

2,3,5,7 

SIGNAL VOLTAGES 


Pins 3&6 of IC2 

0.2V 

2,3,5,7 


NOTES 

Pin 3 of IC4 

0.1V 

2,3,5,7 

Gate of Q1 

0.1V 

2,9 

Pin 6 of IC4 

4.0V 

1,3,5,7 

Source of Q1 

0.1V 

2,9 

Pin 6 of IC5 

5.7V 

1,3,5,7 

Pins 6&7 of IC1 

0.2V 

2,9 

Pin 17 of IC7 

3.0V 

1,3,5,7 

Pins 14&15of IC1 

0.2V 

2,9 

Pin 3 of IC7 

2.0V 

1,3,5,7 

Pins 2&3 of IC1 

0.2V 

2,9 




Collector of Q2 

1,0V 

2,9 

TUNER DC VOLTAGES 


Pin 8 of IC18 

2.5V 

1 



NOTES 

Pin 2 of 1C 19 

0.4V 

1 

Source of Q1 

0.3V 

1,3 

Pin 7 of IC19 

0.4V 

1 

Source of Q2 

2.1V 

,1,3 

Pin 12 of IC19 

2.5 V 

1 


NOTES: 

1 . Measured with 20kft/V multimeter set for DCV. 

2. Measured using buffer from alignment unit and 20kft/V multimeter set for 
DCV. 

3. Link LK2 inserted. 

4. 600kHz alignment unit oscillator signal at antenna input with no attenua¬ 
tion. Oscillator and tuner set for 600kHz. 

5. 600kHz alignment oscillator signal attenuated with 470kft resistor in 
series to antenna input. 

6. Wide/Narrow switch set to narrow position. 

7. Wide/Narrow switch set to wide position. 

8. Attenuator adjusted for full scale deflection on LED signal meter. 

9. Local oscillator connected to Digital Tuner Readout. 


While most readers will have suc¬ 
cessfully aligned their tuner without pro¬ 
blems, there will be the unfortunate few 
who experience difficulty with some 
aspect of the circuitry. Perhaps when the 
tuner was first switched on a fault 
became evident or alternatively a prob¬ 
lem arose during alignment. In either 
case this article will aid in locating the 
problem. 

As is the case with any fault finding pro¬ 
cedure, the problem must be attacked 
logically and with suitable test equip¬ 
ment. To allow this we have produced 
trouble-shooting charts which 
methodically trace through the relevent 
portions of the circuit. Testing is per¬ 
formed by measuring voltages at key 
points on the circuit, and a table of ex¬ 
pected voltages is provided. Use is made 
of the alignment unit described last 
month to provide a suitable RF signal 
where necessary as well as buffering for 
the multimeter. 

The trouble-shooting charts for th£ en¬ 
tire AM Tuner and Digital Tuner Readout 
circuitry are listed under six separate 
headings any of which can be con¬ 
sidered as starting points for fault finding. 
Two of these starting points are the key 
locations observed while aligning the 
tuner: No Signal at Test Point 1 (TP1), and 
No Signal at Test Point 2 (TP2). The re¬ 
maining four are all physically obser¬ 
vable problems: No Audio, Distortion, 
No Signal Level Display, and Tuner 
Readout Display Fault. 

It is important that the charts be follow¬ 
ed in a logical sequence by testing each 
block before moving to test the next 
block. Also each starting point of the 
chart should be followed in the correct 
order such that starting points precedtng 
a fault area be tested first. For instance, 
TP1 should be tested for a signal before 
testing at TP2. Again, TP2 should be 
tested first if there is no signal level 


display or audio signal. 

Each block of the chart involves 
measuring a signal or DC voltage on the 
circuit and the accompanying voltage 
table shows those voltages as measured 


on our prototype tuner. Note that these 
voltages can be used as a guide only. 
Generally a correctly operating tuner will 
exhibit similar voltages to those depicted 
provided that the readings are made ex- 
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actly as we have measured them. The 
method and conditions of measurement 
are listed as notes at the base of the 
table. 

Most of the vertical flowing blocks ask 
the question whether the signal levels 
are sufficient at that part of the circuit. In 
response the chart is followed either ver¬ 
tically for a Yes (Y) if satisfactory, to 
answer further questions along the cir¬ 
cuit, or horizontally for a No (N) where 
possible causes of the low signal level 
are noted. 

Some of the possible causes listed are 
Open Circuit (O/C) connections which 
can easily be checked with a multimeter 
set on the "ohms" range with the power 
to the tuner off. Short Circuits (S/C) may 
be more difficult to check particularly 
with the tuning coils which have a 
resistance of about 10ft. In this case it 
will be necessary to very precisely adjust 
the "ohms adjust" control on the 
multimeter to give a reading of zero 
with the meter probes shorted. The coil 
resistance should show a small deflec¬ 
tion of the meter needle if not shorted. 

Diodes are easily checked by using the 
multimeter on the "ohms" range and 
measuring the resistance in both direc¬ 
tions. One direction should show a low 
resistance when the positive lead is at 
the anode and the high resistance 
reading when the positive lead is at the 
cathode. Note that the majority of 
multimeters, when on the "ohms" range, 
apply a positive voltage on the common 
lead of the meter, however, the manual 
should confirm this. In most cases it will 
be necessary to lift one side of the diode 
from the PCB before checks can be 
made. 

Where a possible fault block suggests 
checking an 1C, this involves testing 
power supplies, checking for any short 
circuit tracks between the 1C pins and for 
dry joints by measuring the resistance 
between the 1C pin and copper track. If 
these tests are OK and the fault persists, 
then the 1C can be considered suspect. 

Checking FET operation can only be 
done satisfactorily with the FET in circuit. 
The source voltages of each FET are 
listed in the Tuner DC Voltage table to 
indicate the voltage for a correctly bias¬ 
sed FET. If all other tests are OK, such as 
no S/C or O/C coils and no shorting 
capacitor plates, and no signal is present 
at the drain, then the FET can be 
considered suspect. 



These two flowcharts show the 
troubleshooting procedure for the 
following conditions: no signal at TP1, 
no signal at TP2, and no audio. 



Tuner readout faults 

When checking the Digital Tuner 
Readout circuit, voltages are given for 
digital signals. For example pin 8 of IC18 
gives a reading of 2.5V which represents 
the average voltage produced by the 
50% duty cycle signal. Similar voltages 
can be measured at pin 12 of IC17, 16, 
15 and 14. Lack of voltages at any of 


these points may indicate a faulty 1C, 
shorted pins or open circuit connections. 

The Latch Enable, LE, pin 5 can be trac¬ 
ed on 102, IC11, IC10 and IC9 and 
should read about 4.4V on the 
multimeter. The Preset Enable, PE, on pin 
1 of IC5, IC6, IC7 and IC8 should read 
0.4V. 


The following voltages must be 
measured while the local oscillator is ap¬ 
plied to the input of the digital tuner 
readout. If the voltage at the collector of 
Q2 is correct then the signal can be 
followed to pin 2 of IC3 which should 
read 2.5V due to the 50% duty cycle. 
Similarly the voltage at pin 12 of IC4 
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Playmaster hifi AM tuner 


TROUBLESHOOTING 



should read 2.5V. If the signal at Q2 is in¬ 
correct then it should be followed back 
through IC1 and Q1 and these voltages 
are listed in the table. 

Tuner faults 

Most of the Tuner DC voltages are 
measured using a 20kQ/V multimeter 
with link LK1 inserted. This prevents AGC 
action affecting the readings. The tuner 
signal voltages are measured mainly with 
the buffer of the alignment unit which 
drives the multimeter. The RF source is 
derived from the 600kHz alignment 
oscillator (set to 600kHz) and connected 
to the antenna input. To set the 
frequency, use the Digital Tuner Readout 
as described last month. 

Note that while no attenuation of the 
signal is used to reduce the signal of this 
oscillator for signal measurements 
preceeding Q5, attenuation is used for 
measurements from Q5 onward. This 
prevents the following stages from 
overload. The attenuation control of the 
tuner should be set for no attenuation in 
both cases. 

To attenuate the signal a 470kft resistor 
is inserted in series between the 600kHz 
alignment oscillator output and antenna 
input. This method of attentuation is 
used rather than setting the signal level 
display with the attenuator (as described 
in the alignment article last month) since 
it cannot be guaranteed that the circuitry 
up to the signal level display is 
functioning correctly. 

Before proceeding with fault finding, 
inspect all the PCBs for correct com¬ 


ponent positioning and orientation. In 
addition, voltages on all power supply 
pins of the ICs and supplies to the tran¬ 
sistors and FETs should be measured. 
The wiring should also be checked for 
correctness and broken connections. 

Some of the most likely problems to be 
experienced with the tuner are faulty 
FETs, incorrectly terminated toroid coils 
and shorting capacitor plates on the tun¬ 
ing capacitor. Faulty FETs are found by 
measuring the source voltage as describ¬ 
ed earlier. Toroid windings can be check¬ 
ed with a multimeter set on the "ohms" 
range. Shorting capacitor plates can 
generally be heard to scrape as the gang 
is rotated. Often the outside plate is bent 
so as to touch the adjoining plate and 
can be simply gently levered back. * 



an introduction to DIGITAL ELECTRONICS 
Here are the chapter headings: 


1. Signals, circuits and logic 

2. Basic logic elements 

3. Logic circuit “families” 

4. Logic convention and laws 

5. Logic design: theory 

6. Logic design: practice 

7. Numbers, data & codes 

8. The flipflop family 

9. Flipflops in registers 

10. Flipflops in counters 

11. Encoding and decoding 


12. Basic readout devices 

13. Multiplexing 

14. Binary arithmetic 

15. Arithmetic circuits 

16. Timing & Control 

17. Memory: RAMs 

18. ROMs & PROMs 

19. CCD’s & magnetic bubbles 

20. D-to-A converters 

21. A-to-D converters 


Available from “Electronics Australia”, 57 Regent St, Chippendale. PRICE $4.50 OR by mail 
order from “Electroncis Australia”, PO Box 163, Chippendale, 2008. PRICE $5.40. 
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JAYCAR NUMBER 1 

FORV^^^H 


WE HAVE THE BIGGEST RANGE 
OF VIDEO ACCESSORIES! 


Check out our great range of 
I video connector cables! Ideal for 
I video - to - video dubs! 

BNC plug - BNC plug 1.5m coax 
Part No. VC-1 $6.95 

BNC plug - PL259 1.5m coax 
Part No. VC-2 $6.95 

PL259 - PL259 1.5m coax 
Part No. VC-3 $4.95 

PL259 - RCA plug (metal) 1.5m 
of coax Part No. VC-4 $5.95 

RCA plug - RCA plug (metal) 1.5 
metre coax Part No. VC-5 $4.95 
BNC plug - RCA plug (metal) 1.5 
metre coax Part No. VC-6 $5.95 
Sanyo (6 pin DIN plug) to 2.5 & 
3.5 RCA plug Part No. VC-8 $8.95 
(all coax 75 ohms) 

PLUG ADAPTORS 

PA21 PL259 plug to RCA socket 
$2.95 

I PA22 PL259 plug to BNC socket 
$3.95 

PA23 BNC plug to RCA socket 
$3.95 

PA24 S0239 socket to BNC plug 
$3.95 

TV ACCESSORIES 

FL-1 Coax (75 ohms) fly lead 
Belling Lee coax plug to B/L 
I coax plug 1.8 metres 
$2.95 

FL 4 As above but 4.5m long 
$4.95 

FL-2 Coax lead 1.8m B/L line 
plug to B/L socket. 

$3.45 


VIDEO SWITCHING BOX 


49.50 


Cat. AV6504 


LOW LOSS RF SWITCHING 
- Allows inputs for; VCR, Video Disc (etc); Antenna, Cable TV, 
Video Games and Home Computer. 

WOW!!! 

KEEP YOUR PRECIOUS TAPES IN SAFETY 

We now stock the Video Cassette tape cases that you see in the video 
stores. You know, the ones they give you when they hire out the tapes. 
Take care of your tapes with these quality cases. Each case is precision 
moulded with a stiff spine. They feature a sleeve on the spine to enable 
you to insert recording information in an easily seen way. 


VHS 

BETA 


Cat. AV6592 
Cat. AV6590 


$2.95 

$2.95 


VIDEO STABILISER Cat. AV6502 

As many of you know, many video tapes, - especially from the USA 
have the sync pulses suppressed to prevent unauthorised c °Py |n 9 ° 
the original dub. This process is fine because it hinders unauthorised 
re-recording (dubbing) of material. It is annoying though when you hire 
the original and find that the "Copy^jard" is causing problems with 
your TV. The AV6502 re-in 9 erts the sync pulses automatically and 

restores stability. , . ....... 

WARNING! The AV6502 is intended solely for the use above. Whilst 
the AV6502 will virtually remove copyguard on a tape copy (and 
hence restore the picture) it is against the law to unlawfully copy copy- 

The AV6502 looks almost identical to the AV6500 shown to the right. 

ONLY $79.95 


COMPLETELY BUILT 
AND TESTED 
NOT A KIT" 


THE BEST 

CAR 
COMPUTER 
BELOW $200 


MORE VIDEO 
ACCESSORIES 

VP-8 8 pin square 
ector line plug 

$7.95 

VS-8 8 pin square video line 
socket 


video conn- 



$7.95 

PA-25 5 pin 180 degree dubbing 
adaptor. Reverse pins for video 


use 


$5.95 


VC-15 6 pin DIN plug to 6 pin 


DIN plug 1.5 metres 


$4.95 


VC-17 5 pin DIN plug to 5 pin 
DIN plug (reverse pins for video) 
The plugs are moulded in red to 
indicate that it is a video conne¬ 
ctor, 1.5m 

$4.95 

VJ.104CY Video camera cable 


(bulk) 2 x 75 ohm video, 2 
shielded microphone, 6 other 
carriers. Designed for BETA but 
perfectly suitable for VHS. Up to 
30 metre lengths. 

$3.95/metre 

VS-8 


Video Enhancer 


NOT A KIT- 
BUILT AND 
TESTED.... 





: ******** 


Unbelievable but true. This unit enables you to actually IMPROVE a 
copy of a recorded video tape. How? By amplifying the top end of the 
video signal by a small amount. This sharpens up the detail of the pict¬ 
ure. Dubs can actually look better than the original. Works as a video 
distribution amplifier as well. Will drive up to 4 VCR's from one VCR 
input 


ma&nificent! 


Cat XC2010 


? n, y 


Send SAE for i 
information. 
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CONTAINS EQUIVALENT OF 
THOUSANDS OF TRANSISTORS 
lore -USES MASSIVE CUSTOM 
LSI CHIP TO ACHIEVE 
LOW PRICE 

FEATURES 

- INSTANT FUEL CONSUMPTION IN LITRES/100KM AND 
MPGM (MOST OTHERS HAVE ONLY ONE OF THE ABOVE) 
JUST SWITCH FROM ONE TO THE OTHER AS YOU DRIVE 
ALONG. 

- INSTANT SPEED, TIME AND OTHER FUEL DATA. 

- VISUAL AND AUDIBLE EXCESS SPEED ALARM. 


Javcar 

125 YORK STREET SYDNEY 2000 
PHONE 264 6688 TELEX 72293 
NEVILLES CORNEH 

Cnr CARLINGFORD (Si PENNANT HILLS I 
CARLINGFORD 
PHONE 872 4444 

MAIL ORDERS TO BOX K 39 HAVMAHK 




NUMBER 1 
FOR KITS 




OCHA 


Mail Order By BANKCARD 
Via Your Phone 


























rofessional equipment 


puterise 
your car — with 
the EA car computer. 

Superb Electronics Australia design plus Dick Smith knowhow have made this 
state of the art design possible and easy to build. Now you can have instant 
moment-to-moment feedback on the effects of your driving habits and the 
performance of your car. You will know when your car is at peak performance 
instant checks include fuel consumption, exact speed and fuel left. Whether you 
drive a gas guzzler or economy four, the EA car computer will tell you exactly how 
your car is running. 

The carefully written manual gives step by step instructions with diagrams of how 
to wire the ‘tricky bits’. We discover any potential problems so you have an 
" r ' , '' w able kit building experience. And of course you have the exclusive Dick 
guarantee ana‘Sorry Dick it doesn’t work coupon'. 


--EA’S NEW 

TRANSISTOR 
ASSISTED IGNITION 

Now with dwell extension! 

A brand new circuit giving even 
better performance than before. 

We've sold thousands of TAI kits 
and builders report easier starting, 
better fuel economy, less points 
wear, etc. It can pay for itself very 
quickly by drastically reducing the 
number of 'tune-ups' your car needs. 

• Ideal for all conventional ignition 
vehicles. 

• Suits 3, 4, 5, 6 or 8 cylinders (even 

V12 ' s! ) Cat. K-3301 

• Build it in a couple of hours; fits in a 

few minutes. V 

• Can be used with all tacho types. ■ 

See EA Feb 83 

Can also be used with opto distributor 
— see EA article for details. 


from MONO 


Never picked up a 
iron? Don't worry, we give 
you full instructions and handy 
construction hints. 


Every part is clearly 
shown in the 
manual. 


MORAY FUEL FLOW SENSOR 

This is the only fuel sensor which can give 
you optimum results. Dick Smith is the 
Australian agent for this precision device. 
Moray fuel sensor Cat K-6J.00 


DRIVELINE SPEED SENSOR 

This unit makes it unnecessary to tamper 
with the speedo cable, just about 
impossible with some cars we’ve seen. 



WITH THE EA STEREO SYNTHESISER 

Just the thing for mono VCR's, TV sound, etc. Synthesises a 
stereo signal from the mono original by using incredible 'bucket 
brigade integrated circuits. No setting up required — just plug it 
in. Also ideal for PA, guitar and other musical instruments. 
Experiment for some really unusual effects. 

SAVE $10.00 

Yes! New low price on this kit - we import the special bucket 
brigade 1C s direct and pass the saving on to you! 

Cat. K-3420 See EA October '82 
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7 DAY 

TRIAL OFFER 



=" 

~3J 

—- 


stage of construction 
shown. We don't assume 
you're an expert! 


Not too sure you can handle it? Relax. If you buy a kit and 
it is too difficult, just bring it back within a week (still 
unbuilt!) and get a refund. 



With many kits . if you can't get it going - 
tough, you're stuck with it. Dick Smith kits are" 
different. Many can be repaired at a fixed 
price by our service technicians. 


you can build yourself! 


SUPER 80 - THE PROFESSIO 
COMPUTER YOU CAN 
BUILD YOURSELF 


C( While there have been other single board 
computers in kit form and there are low cost Basic 
computers, none can compare with the Super-80 in all- 
up features or in overall cost. J ) Electronics Australia 

Pretty impressive words. But when you compare the Super-80, you'll find there is 
no other machine to compare with it. For $245.00 you are supplied with a full board 
including. EPROM monitor, 16K of RAM. a relay activated cassette interface. TV 
modulator (so you don’t need to spend hundreds of dollars on a video monitor), 
and full sized professional keyboard. And that is just the start. Because unlike other 
“cheap” computers, the Super-80 can expand at low cost in whatever direction you 
want. Just compare the cost of memory expansion: the Super-80 can be upgraded 
to a full 48K of RAM for only $59.90. a fraction of the price of memory expansion on 
other machines. SI 00 expansion for the Super-80 is only $21.00 no need to spend 
a fortune on SI 00 expansion boxes! And with the Super-80 you have full technical 
and BASIC manuals and the backing of Electronics Australia. Care in the design 
and instruction manuals means that despite its complexity, the Super-80 is not 
difficult to build. Professional soldermask PCB and detailed sectionalized 
instructions makes building the project a rewarding and educational experience for 
anyone interested in computers 


OUR 
MOST 
POPULAR 
KIT EVER: 



was $ 2 &Er 

! 848 °° 


K-3600 


SUPER 80 


Super 80 with EPROM Monitor, 16K 
RAM.(K-3600) was$295 

now $245.00 
Transformer(M-2325) $24.50 

1C sockets set(K-3603). $13.25 

Case to suit(H3200). $41.25 

BASIC programme in EPROM 
(K-3604) was 89.50 now $50.75 
S-100 Expansion(K-3606). $21.00 


Character Generator (U/L caseKK- 
3607) was $69.00 now $50.50 
Detailed technical manual(B-3600) 
.was $1 2.50 now $9.50 

BASIC manual!B-3602) was 
.$14.50 now $9.50 

RAM expansion to 48K(two sets of 
16K IC's X-1186). $59.90 

Serial lnterface(K-36lO) $69.00 


PLAYMASTER - SUPERB, HI-FI KITS 





only 

*175 


Playmaster 
mosfet amplifier 

This superior Mosfet amplifier provides 50W per channel of 
superb sound. Enough power and facilities to satisfy even the 
most demanding hifi enthusiast. Yet the cost is around one 
third of an equivalent commercial unit. Step by step 
construction manual means you'll have no trouble putting this 
popular kit together. Facilities are very complete: Full speaker 
switching, tape monitoring, loudness and mute controls. Your 
friends will never believe you've built it!! Cat K-3515. 

Playmaster 
AM/FM tuner 

was S t&ft+e- with clock 

Build this superb tuner and save yourself a fortune. Building is easy 
thanks to the use of a prebuilt and aligned tuner module Linear phase 
(ton ceramic filters, and FET front end ensure ultra low mtermodulation 
Oa VU $) c. U distortion and high image reaction The construction manual is simply 
the finest we have seen. Learn while you save. Cat K3494. 

DSE/A457/AE 


Astern bW 
manual lw **** 


(ptoymoste. AM-FW~^ 


$0 



Playmaster 
graphic equalizer 

Tmprove your sound with this 10 band , 


improve your sound with this 10 band 
design. Matches the Playmaster 
amp and tuner. Step by step 
instructions make this a 
very straightforward kit 


• T • IMi 
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See page 98 for full 
address details. 


DICK SMITH (i 
Electronics I 


INC IN NSW 











































































Protect motors against 
low AC voltage 


To urban dwellers, the expression “power failure” has connotations 
of blown fuses, black-outs or even the more ominous power ration¬ 
ing. The ensuing loss of power is always an inconvenience and, with 
respect to freezers etc, can be expensive. Another type of power 
failure rarely seen in cities but relatively common in rural areas is the 
“brown-out”. Surprisingly, the partial power loss of a “brown-out” 
can be more of a menace than a complete black-out. 

by COLIN DAWSON 


The term "brown-out" refers to a 
reduction in mains voltage which causes 
incandescent lamps to go dim (hence, 
brown), television pictures to contract 
and motors to stall. This rarely occurs in 
cities but can be quite common in rural 
areas where fault conditions may go 
unrepaired for some hours (fallen trees, 
dead possums partially shorting the 
lines, etc) or where load conditions 
cause severe voltage drops at the ends 
of long distribution lines. 

When a brown-out occurs, any induc¬ 
tion motor such as used to run a 
refrigerator, washing machine, freezer 
or pump is in danger of being burned out 
if it is switched on while the low voltage 
condition is present. The reason for this 
is that while the motor is starting and in 


the process of coming up to normal 
operating speed, it draws very heavy cur¬ 
rent which means very high power 
dissipation in the windings. 

Normally these heavy starting currents 
are only present for a few seconds and 
so do not cause any problems. But if the 
mains voltage is low, the motor will be 
unable to develop sufficient torque to 
achieve normal operating speed and will 
remain in a condition of "high slip" and 
high power dissipation, leading to even¬ 
tual burnout. 

Some motors are protected by thermal 
cutouts but even so, the starting winding 
on single-phase motors can still be burnt 
out. Whatever the damage, the loss of 
the motor can be very expensive and in¬ 
convenient and the loss of perishable 


goods in a freezer must also be made 
good. 

We have experienced brown-outs in 
some areas of Tasmania where the 
mains voltage went so low that neon in¬ 
dicators in power points were extin- 
quished, ie, the voltage dropped below 
50VAC. These conditions, which often 
lasted hours, would certainly cause the 
burnout of any refrigerator or pump 
motor. 

While the householder can disconnect 
motor-powered appliances whenever a 
brown-out occurs this would require 
constant monitoring. After all, a brown¬ 
out could easily occur late at night when 
he is asleep. The consequence is that he 
could awake next morning to find that 
the refrigerator motor had burnt out. 

The EA Brown-out Protector provides 
constant protection for any single-phase 
induction motor, disconnecting power 
when the mains voltage drops and then 
reconnecting when voltage returns to 
normal levels. The cost of this protection 
is far less than the cost of repair of a 
typical fractional horsepower induction 
motor. It may be used with motors rated 
up to 2kW. The circuitry could also be 
adapted to switch the contactor for 
three-phase motors. 

If the mains voltage should fall below a 
preset level, the Brown-out Protector 
automatically trips a relay and discon¬ 
nects the load. While ever this condition 
exists, a LED will be illuminated or, 
alternatively, a buzzer can sound. The 
trigger or "drop out" voltage would 
typically be set at about 220V, but can 
be set at any voltage between 168V and 
227V. 

The Brown-out Protector incorporates 
a relay which controls the mains active 
line to the load. Provided that the mains 
voltage is normal, the relay contacts will 
be closed and power available to the 
load. When a brown-out is detected the 
relay contacts will open, disconnecting 
the active line to the load. 

The relay chosen for this project is a 
Takamisawa VF24HN. Despite its small 
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size, it has a 25A rating on its contacts, 
which leaves a good margin of safety 
when used with motors of up to 2kW. 
The relay has a coil voltage of nominally 
24V, rather than the more usual 12V. It is 
available from Associated Controls, 55 
Fairford Rd, Padstow, NSW 2211. 

Most readers will be aware that con¬ 
nection of an induction motor to the 
mains can itself cause a momentary 
voltage drop. This is evident in the flicker 
of lamps when a washing machine or air- 
conditioner cuts in. The Brown-out Pro¬ 
tector incorporates a delay circuit to 
compensate for this characteristic while 
still giving full protection. 

How it works 

Power for the circuit is derived from a 
12V centre tapped transformer feeding a 
full wave bridge rectifier. The output of 
the rectifier is filtered by a 470ptF 
capacitor and, when the relay is energis¬ 
ed, supplies 15.8V. This rises to about 
16.5V when the relay is released. 
Although the relay coil has a nominal 
rating of 24V, it will pull in at 14V and 
works quite effectively at 15-16V. 

To detect a brown-out, a CA3130 Fet 
input op amp is employed as a com¬ 
parator. A zener regulated 3.6V 
reference is applied to its inverting input 
(pin 2) and compared with a sample 
voltage on its non-inverting input (pin 3). 
The sample voltage is obtained by 
means of a two-resistor divider across 
the supply. Since this supply is provided 
by a transformer, it must vary in propor¬ 
tion to any changes in the mains voltage, 
as must the sample voltage. 

One of the arms of the divider is a 
4.7kfi trimpot and this is used to 
calibrate the device. It can be used to ad¬ 
just the sample voltage for any given 
mains voltage, which effectively deter¬ 
mines the drop-out point. With the 


PARTS LIST 

7 24V relay , code VF24HN 
1 12V centre-tapped transformer 
1 surface-mounting mains socket 
1 10A mains cord and plug 
1 plastic utility box, 158 x 96 x 6 Omm 
1 printed circuit board , 702 x 86mm, 
code 83bp3 
1 Scotchcal front panel 

SEMICONDUCTORS 
5 1N4001 diodes 

1 3.6V zener diode 

2 BC548 NPN transistors 

1 CA3130 Fet input op amp 
1 LED 

CAPACITORS 
1 470fiF/25VW electrolytic 
1 100fiF/16VW electrolytic 
1 10\iFH8W electrolytic 
1 150pF ceramic 

RESISTORS ('AW, 5%) 

1 x 47kSl, 1 x 10kQ, 2 x 4.7*1), 7 x 
7.2*1), 3 x 7*12 

1 x 4.7kQ 10mm vertical trimpot 

MISCELLANEOUS 

2 mains cord grommets 
1 cable clamp 

1 terminal strip (3 way) 

Machine screws and nuts 

Hook up wire (10 A mains-rated 

where applicable) 


mains at 240V, setting the sample at very 
slightly above 3.6V will cause the com¬ 
parator to trigger at a relatively high 
voltage (230V or more). Setting the sam¬ 
ple at progressively higher values will 
cause the drop-out to occur at cor¬ 
respondingly lower voltages. A trigger 
delay of about one second is provided 


by a 100/xF capacitor connected bet¬ 
ween pin 3 and ground. 

The output of the comparator (pin 6) 
goes high when the device is triggered. 
This drives the base of transistor Q1 
through a 4.7kl2 resistor. The relay coil 
forms the collector load of Q1, and has a 
current drain of about 34mA when it is 
energised. 

Once the Brown-out Protector is trig¬ 
gered, it is essential that it triggers clean¬ 
ly and completely. It would be un¬ 
satisfactory to have the relay chattering 
when the mains voltage is at the critical 
level and for this reason the device has 
been provided with hysteresis. A 47kl2 
resistor between the output of the com¬ 
parator and the non-inverting input gives 
it a hysteresis of typically 13V. This 
means that if a drop-out occurs at 
220VAC, the device will not reset until 
the mains voltage rises to about 
233VAC. 

The CA3130 was selected for use as 
the comparator because its output, 
when in the low state, goes fully to 
ground and thereby turns the BC548 
transistor hard off. Many op amps go to 
0.6V when in the low state and this 
would not guarantee turning the tran¬ 
sistor off. A disadvantage of the CA3130, 
however, is that it cannot be operated 
from a supply voltage of higher than 
16V. Since the voltage from the rectifier 
can be as high as 16.5V, another voltage 
divider is used to provide an op amp 
power supply of around 8.7V. 

A second BC548 transistor, Q2, is used 
to drive a LED to provide a warning 
when a drop-out occurs. Its base is 
driven from the collector of Q1 which is 
normally low. In the event of a brown¬ 
out, Q1 will be turned off and its collec¬ 
tor pulled high by the relay coil. This 
biases Q2 on and the LED will be 
activated. 
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VOTRAX TYPE-N - TAUT Only $499’ 


TYPE-'N-TALK™ IS T.N.T. 


The exciting text-to-speech synthesizer 
that has every computer talking. 


• Unlimited vocabulary 

• Built-in text-to-speech 
algorithm 

• 70 to 100 bits-per-second 
speech synthesizer 

Type-'N-Talk™, an important 
technological advance from Votrax, enables 
your computer to talk to you simply and 
clearly — with an unlimited vocabulary. You 
can enjoy the many features of Type-'N- 
Talk"*, the new text-to-speech synthesizer, for 
just $525.00. 

You operate Type-'N-Talk™ by simply typing 
English text and a talk command. Your 
typewritten words are automatically 
translated into electronic speech by the 
system's microprocessor-based text-to- 
speech algorithm. 

The endless uses of 
speech synthesis. 

Type-'N-Talk " adds a whole new world of 
speaking roles to your computer. You can 
program verbal reminders to prompt you 
through a complex routine and make your 
computer announce events. In teaching, the 
computer with Type-'N-Talk ", can actually 
tell students when they're right or wrong — 
even praise a correct answer. And of course, 
Type-'N-Talk™ is great fun for computer 
games. Your games come to life with spoken 
threats of danger, reminders, and praise. 

Now all computers can speak. Make yours 
one of the first. 

Text-to-speech is easy. 

English text is automatically translated into 
electronically synthesized speech with Type- 
'N-Talk “. ASCII code from your computer's 
keyboard is fed to Type-'N-Talk" through an 
RS-232C interface to generate synthesized 
speech. Just enter English text and hear the 
verbal response (electronic speech) through 


your audio loud speaker. For example: 
simply type the ASCII characters 
representing "h-e-l-l-o" to generate the 
spoken word "hello". 

TYPE-'N-TALK™ has its 
own memory. 

Type-'N-Talk™ has its own built-in 
microprocessor and a 750 character buffer to 
hold the words you've typed. Even the 
smallest computer can execute programs 
and speak simultaneously. Type-'N-Talk™ 
doesn't have to use your host computer's 
memory, or tie it up with time-consuming text 
translation. 

Data switching capability 
allows for ONLINE usage. 

Place Type-'N-Talk™ between a computer or 
modem and a terminal. Type-'N-Talk can 
speak all data sent to the terminal while 
online with a computer. Information 
randomly accessed from a data base cn be 
verbalized. Using the Type-'N-Talk™ data 
switching capability, the unit can be "de¬ 
selected" while data is sent to the terminal 
and vice-versa —permitting speech and 
visual data to be independently sent on a 
single data channel. 

Selectable features make 
interfacing versatile. 

Type-'N-Talk™ can be intefaced in several 
ways using special control characters. 
Connect it directly to a computer's serial 
interface. Then a terminal, line printer, or 
additional Type-'N-Talk™ units can be 
connected to the first Type-'N-Talk™, 
eliminating the need for additional RS-232C 
ports on your computer. Using unit 
assignment codes, multiple Type-'N-Talk™ 
units can be daisy-chained. Unit addressing 
codes allow independent control of Type-'N- 
Talk™ units and your printer. 


Look what you get for 
$499.00. TYPE -'N- TALK™ 
comes with: 

• Text-to-speech algorithm 

• A one-watt audio amplifier 

• SC-01 speech synthesizer chip (data rate: 
70 to 100 bits per second) 

• 750 character buffer 

• Data switching capability 

• Selectable data modes for versatile 
interfacing 

• Baud rate (75-9600) 

• Data echo of ASCII characters 

• Phoneme access modes 

• RS-232C interface 

• Complete programming and 
installation instructions 

The Votrax Type-'N-Talk™ is one of the 
easiest-to-program speech synthesizers on 
the market. It uses the least amount of 
memory and it gives you the most flexible 
vocabulary available anywhere. 

DICK SMITH 
Electronics 

SYDNEY 290 3377 
NEWCASTLE 61 1896 
WOLLONGONG 28 3800 
TAMWORTH 66 1961 
CANBERRA 80 4944 
MELBOURNE 67 9834 
ADELAIDE 212 1962 
PERTH 328 6944 
BRISBANE 391 6233 
HOBART 31 0800 

MAIL ORDER CENTRE: P.O.Box 321, 
North Ryde 2113. Phone: (02) 888 2105 

ANY TERMS OFFERED 
ARE TO APPROVED 
APPLICANTS ONLY 

DSE/Al 22 
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Brown-out protector 


CONSTRUCTION 



Parts overlay diagram of the Brown-out Protector. Take care with the orientation of polarised 
components. 



View inside the completed prototype. Make sure that you keep all mains wiring neat 
and tidy and note that mains voltages are present on the PC board. 


Construction 

The PCB, coded 83bp3 and measuring 
102 x 84mm, was designed to fit into a 
plastic utility box. It will ultimately be af¬ 
fixed to the lid of the box so the moun¬ 
ting holes should be drilled in the lid of 
the box at this stage. Don't forget to 
leave room for the three-way mains ter¬ 
minal block, which will require two 
mounting holes of its own. Another hole 
will be needed for the mains earthing 
point and one for the LED. 

The printed circuit board will have to 
accept a total of eight machine screws, 
each of about 3mm. Four of these are us¬ 
ed to secure the PCB itself and two each 
are used for the transformer and relay. 
Check that the screws fit in their respec¬ 
tive holes before mounting any com¬ 
ponents to the board. Also make sure 
that the holes associated with the mains 
transformer and relay are large enough 
to accept the wiring. 

When mounting the components on 
the PCB, start with the smallest items. 
Watch the orientation of the diodes, 
transistors, 1C and electrolytics. Don't 
forget to include two wires of about 
100mm to connect to the LED. At this 
stage the transformer and the relay can 
be mounted. We have used an inexpen¬ 
sive M-2851 type transformer, 
although the PCB has also been designed 
to accept the "PCB mounting" style of 
transformer such as Ferguson PL12/5VA. 
The latter requires no mounting screws 
— it is held in position by its solder con¬ 
nections. The relay has mounting slots 
rather than holes and this necessitates 
the use of washers under the screws. 
The washers commonly available will 
probably prove too large in diameter, 
although this can be overcome by trim¬ 
ming them. 

A hole must be drilled at either end of 
the box to accept a mains cord. Allowing 


for rubber grommets, these should be 
about 14mm. A mains socket is mounted 
over one of these holes and a cord 
clamp is mounted next to the other (see 
photo). The accompanying wiring 
diagram illustrates the correct method of 
connecting the mains wiring. Be careful 
not to transpose the neutral and active 
lines as this is a potentially fatal mistake. 
Although the appliance will function nor¬ 
mally, it can still be "live" when switched 
off. The colour code for mains wiring is 
earth — green or green with a yellow 
trace; neutral — black or blue; active — 


We estimate that the current cost 
of components for this project is 
approximately 

$25 

This includes sales tax. 


red or brown. Note that the mains cord, 
plug, socket and internal wiring should 
all be rated at 10 amps. 

Make sure there are no points of ex¬ 
posed mains wiring. This means leaving 
the insulation flush with the terminal 
block or PCB. Pay particular attention to 
the relay's mains connections. We used 
heat-shrink tubing, but a better approach 
may be to use Utilux connectors, provid¬ 
ed that they will fit inside the box you 
choose. 

Solder the connection to the LED and 
then mount the PCB in place. Construc¬ 
tion is now complete and the Brown-out 
Protector is ready for a test. This should 
be done without any load connected. 

Calibration 

Switch the device on and allow it to 
run for a few seconds. Provided that 
there are no obvious signs of a problem, 
the device is ready for calibration. This 
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Brown-out protector 


ARTWORK 


For kitsets & projects 
and all general 
electronics 

SOLDERING 

This professional quality soldering 
tool is designed for modern 
electrical/electronic circuitry. 

Lightweight, slim barrel, with 
plated anti-seize tip. 



Complete soldering instruction^ 
are printed on the back of 
each card. 


Available from your 
electronic parts supplier 

DISTRIBUTORS 

N.S.W : (02)709 5293 OLD: (07) 277 431 1 
VIC: (03)543 5122 S.A: (08) 42 6655 

TAS: (002) 34 2233 W.A: (09)381 5500 

R482 



Here are actual size artworks for the PCS and front panel. 


ELECTRONICS AUSTRALIA 

EEE BROWN QUT = 
= PROTECTORY 

DROP OUT 
10A MAXIMUM 


can be done by either of two methods, 
the simplest of which is to use a Variac. 
In this case, the voltage applied to the 
device is simply set at 220V and the trim- 
pot adjusted until the comparator just 
triggers. Make any adjustments slowly to 
allow for the trigger delay and don't han¬ 
dle the PCB while power is on, as mains 
voltages are present. 

Triggering should always occur at the 
chosen voltage now, with resetting at 
about 13V above this value. For those 
constructors without access to a Variac, 
the second method of calibration only 
requires the use of a multimeter. This 
should be set to the lowest DC voltage 
range which will accommodate 4V, and 


used to measure the sample voltage at 
pin 3 of IC1. Adjust the trimpot to the 
point just before triggering occurs (with a 
240V supply). Again, this must be done 
slowly to allow for the trigger delay. 

Take note of the voltage at which the 
triggering occurs - it may take several at¬ 
tempts to determine this point with 
reasonable accuracy. Add 9% to this 
value (240V is 9% higher than 220V), and 
set the sample voltage to this value. The 
trigger point should now be 220VAC. 
Other trigger points can be set in the 
same way — just calculate the percent 
difference between 240VAC and the 
desired voltage and apply this to the 
sample voltage. £ 
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ICS helped take me from 
fish and chips to silicon chips.” 

— A true ICS student story. 


It’s a long way from the counter of 
a take away food bar to an electronic 
technician’s work bench. But that’s what 
George Raftou achieved in under three 
years with ICS training. This is his story. 

"I wanted a career, but I’d left school 
early, so I didn't have much hope. I couldn't 
afford to go on apprentices wages. And 
because of my education thev wouldn’t even 
have me at tech." 

That was three years ago, about the 
time George saw the International 
Correspondence Schools coupon in a 
magazine. 

"I don’t know' why I picked 
electronics. I just figured with all the stereos 
and TVs around there seemed to be a lot of 
opportunities.’’ 

Study on full wages. 

"The best thing about ICS was that I 
could study when it suited me and earn 
good money at the same time.” 

ICS guided study helped George 
progress quickly. Systemised lessons, study 
notes and the guidance of a tutor make ICS 
programs one of the most personalised 
methods of learning. You learn at vour own 
pace, taking time over difficult areas, rushing 
through subjects know n to you. 

After just one year, George passed his 
first PMG exam. This enabled him to join an 
electronics school that normally wouldn’t 
take anyone w ho had left school so early. 

"I joined halfway through the year, 
but was right up with the class,” George told 
us. 

Today, George Raftou works with a 
leading electronics company servicing 


calculators. He hopes the next promotion 
will see him in the company’s computer 
division. All that achieved in less than three 
years. 

Turn your hobby into 
a career. 

Like George Raftou you can use ICS 
training to enter the world's fastest growing 
industry. 

Check the ICS electronics courses listed 
below then nominate a specific course in the 
coupon. We’ll send you information without 
cost or obligation. 

1. Basic Electronics. 

2. Electronics Technician. Approved bv 
TETIA. 

3. Electronic Instrumentation and 
Control Systems. 


4. Electronic Technology'. 

5. Electronics Maintenance. 

6. Radio-Electronic Telemetry: electrical 
and electronic aspects of telemetering. 

7. Amateur Radio Operator’s Certificate 
of Proficiency. 

8. Digital Electronics. 

9. Data Processing. 

10. TV Servicing. Approved by TETIA. 

11. TV Principles. 

12. Electrical Engineering Technician. 

13. Electrical and Electronic Drafting. 

14. Automobile Electrician. 

15. Industrial Electrician. 

16. Electrical Mechanic. 

International Correspondence Schools 
(A’sia) Pty Ltd. 400 Pacific Highway, 

Crows Nest, N.S.W. 2065 
Tel: (02) 43 2121. 



I Write to your nearest ICS city. International Correspondence Schools. 

Sydney: 400 Pacific Highway, Crows Nest, N.S.W. 2065 Tel: (02) 43 2121. 

I Melbourne: 18-20 Collins Street, Melbourne, VIC. 300 Tel: (03) 656 1950 
Brisbane: 131 Elizabeth Street, Brisbane. QLD. 4000 Tel: (07) 221 0178. 
Adelaide: 28 Grenfell Street, Adelaide. S.A. 5000 Tel: (08) 219 4154. 

P.O. Box D157, Perth. W.A. 6001 Tel: (09) 321 8530. 

Zealand: 45 Courtenay Place, Wellington 1. N.Z. 0490 


ICS 074 M&W 


Perth: 
New 2 


^^Nev 


















A P PRODUCTS 

9450 Pineneedle Drive • P.O. Box 603 • Mentor,Ohio 44060 
Telephone: (216) 354-2101 • TWX: 810-425-2250 



CONNECTIONS 

A P Logical Connections are a 
Test Clip/Jumper Assembly 
combined. They are ideal for 
microprocessor-to-logic analyzer 
connections. The Test Clip end 
is a pair of single-row socket con¬ 
nectors attached to the pins of a 
Super-Grip II Test Clip. The re¬ 
mote end is a DIP connector. 
Connectors are molded onto the 
18” color-coded flat ribbon cable. 
Probe access holes in backs of all 
connectors. Factory tested. 


LOGICAL 

CONNECTION 

(Test Clip and Jumper) 

JUMPER 

ONLY 

(No Test Clip) 

End 

AP No. 

AP No. 

With 

DIP 

Plug 

923884-16 

923884-24 

923884-40 

922594-16 

922594-24 

922594-40 

No 

DIP 

Plug 

923880-16 

923880-24 

923880-40 

922590-16 

922590-24 

922590-40 


Suffix denotes No. of pins. 


1C TEST CLIPS — We've improved on the original 

The Super-Grip II IC Test Clip has a narrow nose for fitting 
on DIP’s on high-density boards. “Open-nose” design also 
permits probe tip access at DIP leads. New “duck-bill” 
contacts are flat, won’t roll off narrow DIP leads. Contact 
comb fits between DIP leads, eliminates shorts. New 
“nail-head” contact pins keep probe hooks from sliding off. 
Offset pin rows allows probes to hang free on longer top row 
pins and not interfere with shorter lower row. Sizes to fit all 
DIP’s (TC-14 fits 14-pin DIP etc.). Gold-plated or unplated 
alloy-770 pin contacts. Simplifies testing, trouble-shooting 
and QC inspection. Also available with long, headless lead 
pins for attaching cable connectors. 


IC Test Clips - AP No. 


Alloy 770 


Std. 


Headless 


Gold-Plated 


Standard Headless 


IC 

Test 

Clips 


923695 

923698 

923700 

923702 

923703 

923704 

923705 

923714 

923718 

923720 

923722 

923724 

923726 


923690-08 

923690-14 

923690-16 

923690-16LSI 

923690-18 

923690-20 

923690-22 

923690-24 

923690-28 

923690-36 

923690-40 

923690-48 

923690-64 


923743-08 

923739-14 

923743-16 

923743-16LSI 

923743-18 

923743-20 

923743-22 

923743-24 

923743-28 

923743-36 

923743-40 

923743-48 

923743-64 


923739-08 

923739-14 

923739-16 

923739-16LSI 

923739-18 

923739-20 

923739-22 

923739-24 

923739-28 

923739-36 

923739-40 

923739-48 

923739-64 


TC-08 

TC-14 

TC-16 

TC-16LSI 

TC-18 

TC-20 

TC-22 

TC-24 

TC-28 

TC-36 

TC-40 

TC-48 

TC-64 


INTEGRATED CIRCUIT ACCESSORIES 
CABLE JUMPERS, IC TEST CLIPS, 
CONNECTORS, SWITCHES, HEADERS 



PROBE-IT Plunger-Actuated Probes 

For hands-free testing, press caps to extend 
hook contact, hook it onto lead or wire under 
test and release it. Select from 4 sizes: Micro 
(1.63”), Mini (2.19”), Standard (2.38”), and 
Maxi (3.56”). Solder any length of stranded 
hook-up wire to contact under cap. 


AP 

No. 

Color 

Dash Code 

Probe-it 

Model 

Qty/ 

Pkg. 

923830- 

Rd,Bk,Bu,Gn,Yl,Wt 

Micro 

2 

923835- 

Rd,Bk,Bu,Gn,Yl,Wt 

Mini 

2 

923840- 

Rd,Bk 

Standard 

2 

923845- 

Rd,Bk 

Maxi 

2 

923848 

(One ea. of 6 colors) 

Micro 

6 

923850 

(One ea. of 6 colors) 

Mini 

6 



BREADBOARD JUMPER WIRE KIT 

350 wires cut to 14 different lengths from 0.1” 
to 5.0”. Each length is color coded and 
segregated in convenient plastic box. Leads 
are stripped 1/4” and bent 90° for easy 
insertion. Wire is solid, tinned 22-gauge copper 
with PVC insulation. JK1 Wire Kit . . 923351 

JUMPER WIRE PACKAGES 

Shown above: individual packages with all 
wires same length and color in each package. 




AP 

No. 

Description 

922576-20 

922576-26 

922576-34 

922576-40 

922576-50 

20-pln conn. 
26-pln conn. 
34-pln conn. 
40-pln conn. 
50-pln conn. 

922578-20 

922578-26 

922578-34 

922578-40 

922578-50 

20-pln switch 
26-pln switch 
34-pln switch 
4()-pln switch 
50-pln switch 


INTRA-CONNECTOR 
and INTRA-SWITCH 

Connector mates in-line 
with standard .1” x .1” 
dual-row socket connec¬ 
tors & headers. Right- 
angle pins permit probing 
or daisy-chaining. Intra- 
Switch permits in-line, 
on-off switching to test 
individual circuits. 
Switches actuated with 
pencil or probe tip. 


DIP JUMPERS 

DIP jumpers fit standard DIP sockets. 
Ideal for jumpering within PC boards’ 
between boards, backplanes, and 
motherboards; I/O signals, etc. Connec¬ 
tors molded onto cable for optimum strain 
relief; factorv tested; probe access holes on 
backs. Conductors: 28 AWG. Color-coded 
cable uses 10-color sequence. 


Dip Jumper 


Connector on 
one end 


AP 

No. 


924102-36 

924112-36 

924122-36 

924132-36 


No. 

Pins 


Suffix in AP No. is 
length (-06-6 in.) 


Connector on 
both ends 


AP 

No. 


924106-06 

924106-12 

924106-18 

924106-24 

924106-36 

924116-06 

924116-12 

924116-18 

924116-24 

924116-36 

924126-06 

924126-12 

924126-18 

924126-24 

924126-36 

924136-06 

924136-12 

924136-18 

924136-24 

924136-36 


No. 

Pins 


AP 

No. 


Headers 


Rows 


929974 

929975 


Female 

Female 


929834-01 

929836-01 

929835-01 

929838-01 


Male, straight 
Male, straight 
Male, rt. angle 
Male, rt. angle 


AP 

No. 

Length 

(in.) 

Color 

Qty/ 

Pkg. 

923345-01 

0.1 

(bare) 

200 

923345-02 

0.2 

Red 

200 

923345-03 

0.3 

Orange 

200 

923345-04 

0.4 

Yellow 

200 

923345-05 

0.5 

Green 

200 

923345-06 

0.6 

Blue 

200 

923345-07 

0.7 

Violet 

150 

923345-08 

0.8 

Gray 

150 

923345-09 

0.9 

White 

150 

923345-10 

1.0 

Brown 

100 


MALE AND FEMALE HEADERS 

Molded-in, straight and right angle 
male headers have 36 posts per row. 
They are stackable to make up 
matrices of .025” sq. posts on PC 
boards or to use as patchboards for 
discrete connections. All mate with 
female connectors on .100” spacing. 
Posts extend .235” and .100” 
beyond .100” sq. header for wire 
wrapping and soldering. “Break to 
row length” feature. Posts are alloy 
770, unplated. Female headers also 
are stackable and mate with 
matrices of .025” sq. or round posts 
on .100” centers. 36 “tuning fork” 
contacts per row are molded into 
header strip with .100” solder tails 
for PC board mounting or cable 
attachment. “Cut to row length” 
feature. Contacts are alloy 770, 
unplated. Dual-row headers are 
ultra-sonically welded at factory. 


RIFA PTY. LTD. 
(02) 570-8122 
(03) 480-1211 


IN 

—STOCK— 

AT 


XENITEK PTY. LTD. 
(02) 938-4311 
(03) 419-6606 
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9450 Pineneedle Drive • P.O. Box 603 • Mentor, Ohio 44060 
Telephone: (216) 354-2101 • TWX: 810-425-2250 


INTEGRATED CIRCUIT ACCESSORIES 
POWERED BREADBOARDS, 
TERMINAL & DISTRIBUTION STRIPS 


ACE ALL-CIRCUIT EVALUATORS 

Two kits and five assembled bread- 
boards for quick build-up and check¬ 
out of experimental circuits. All models 
have Integral voltage distribution sys¬ 
tem with solderless, plug-in tie points 
on universal .100* x .100* matrix for 
excellent circuit design flexibility. 
These ACE s accept all DIP’S, TO-5’s, 
discrete components and solid wire 
patch cords to .032*. Use buses for 
voltage, ground, reset and clock lines, 
shift command, etc. Five-way binding 
posts. Aluminum base serves as ground 
and has gold-anodized protective sur¬ 
face. Multi-tie-point terminals are 
non-corrosive nickel silver. Four rub¬ 
ber feet included. 



| B AOES36 


Powerace 101 
923101 ... 120 VAC 
923221 ... 220 VAC 



Powerace 102 
923102... 120 VAC 
923222. . . 220 VAC 


Powerace 103 
923103. .120VAC 
923223... 220 VAC 


ACE 236 

BREADBOARD II _ 

Fully assembled. Unique system of 3 distribution strips, two levels of printed 
circuits and 3 binding posts. 18 buses are color coded and internally connected to 
* 3 corresponding color binding posts. High distributed capacitance and low 
inductance design minimizes unwanted voltage spikes, provides superior low 
impedance system. Same solderless, plug-in matrix features as ACE’s. 
Laminated NEMA G-10 glass epoxy; circuits and gnd. plane are 2-oz. copper; 
terminals are copper alloy 770. 


AP 

No. 

ACE’s and 
Breadboard II 

Tie- 

Pts. 

DIP 

Cap. 

No. 

Buses 

No. 

Posts 

Size 

(inches) 

923333 

ACE200-K (kit) 

728 

8(16’s) 

2 

2 

4*6 X 5*+« 

923332 

ACE 208 (assem.) 

872 

8(16’s) 

8 

2 

X 5’/,, 

923334 

ACE 201-K (kit) 

1032 

12(14’s) 

2 

2 

4»/i« x 7 

923331 

ACE 212 (assem.) 

1224 

12(14’s) 

8 

2 

4^*x7 

923326 

ACE 218 (assem.) 

1760 

18(14’s) 

10 

2 

6 '/j x 7 Vi 

923325 

ACE 227 (assem.) 

2712 

27(14’s) 

28 

4 

8 x9!4 

923324 

ACE 236 (assem.) 

3648 

36(14’s) 

36 

4 

10 Vi x 914 

923605 

BB II (assem.) 

2696 

36(14’s) 

18 

3 

7 x 9 


POWERACE POWERED BREADBOARDS 

Fully assembled. All three Powerace models offer a new dimension 
in convenience for fast, solderless, circuit building and testing. 
Each incorporates two A P Super-Strips with 1680 plug-in tie 
points to hold up to 18 14-pin DIP’s. Breadboards accept all DIP 
sizes including RTL, DTL, TTL and CMOS devices, TO-5’s and 
discretes with leads up to .032” dia. Built-in groundplane — ideal 
for high-frequency and high-speed/low-noise circuits. Interconnect 
with any soud 20 or 30 AWG wire via plug-in tie-point blocks on 
panels. Operate on 200 to 240 VAC at 50 Hz or on 110 to 130 VAC 
at 60 Hz (with fused power supplies). Ripple/noise is < 10 mV at 
full load. Dimensions of all three Poweraces are: 7.5” wide, 11.5” 
deep, 4.0” high at the rear, but only 0.75” high at the front for 
working-level convenience. Weights are approx. 2.5 lb. Complete 
operating instructions included. 

POWERACE 101 — General purpose for all types of circuits. 
Power supply is regulated, adjustable from +5 to +15 VDC at 
600 mA. Line and load regulation is < 3%. 0-15 VDC meter for 
monitoring power supply or circuits. 

POWERACE 102 — For prototyping digital circuits. Power 
supply is regulated +5 VDC at 1 amp. Line load regulation is 
< 1%. Built-in pulse detection with memory — combined with 
three buffered logic indicators, provide free built-in logic probe. 
Also contains two logic switches, four data switches, a clock genera¬ 
tor and a one-shot pulse generator. 

POWERACE 103 — Triple-output power supply for linear and 
digital circuits has outputs of +5 VDC at 750 mA; +15 VDC at 250 
mA; and -15 VDC at 250 mA (±15-volt outputs track). Line and 
load regulation is < 1%. Meter is built-in 15-0-15 VDC. Also 
contains two buffered logic indicators, two logic switches and two 
data switches. 


SUPER-STRIPS 


CIRCUIT-STRIPS* 



* 





TERMINAL AND 

DISTRIBUTION 

STRIPS 


TIE-POINT BLOCKS 

Four models available with .1” 
matrix of solderless, plug-in, 
4-tie-point terminals for custom 
layouts, attaching relays, 
displays, in/out patching. LED 
block accepts 3/16” dia. bulb (not 
included). All have solder tails 
and mount by press-fitting into 
holes. Packaged 20 per pack. 


For building custom breadboards. Solderless, plug-in matrices 
on .1” x .1” centers that accept all DIP’s, TO-5 s, discretes and 
solid wire jumpers to .032”. Terminal strips available in 4- and 
5-tie-pt. single and dual rows. Distribution strips available with 
2 or 6 buses. Includes integral, non-shorting mounting backing. 


Super-Strip universal, breadboarding 
elements have 840 solderless, plug-in tie 
points, integral, low-impedance distribu¬ 
tion system, accept all DIP’s, TO-5’s, 
discretes and solid jumpers to .032”. Hold 
up to nine 14-pin DIP’s. Choice of contact 
finishes. Includes integral, non-shorting, 
instant-mounting backing. 


AP 


923297 

923299 

923301 

923303 

923305 

923306 


Tie-Point 

Blocks 


TB1 (single) 4 

TB2 (double) 8 

TB3 (triple) 12 

TB4 (quad) 16 

LB1 (LED) 1 

Assortment: 4 each of 
above 5 styles 


Tle- 

Points 


AP 

No. 

Terminal Strips, 
Distribution Strips 
and Super-Strips 

Buses, Terminals 
and Tie Points 

DIP 

Capacity 

Size# 

(In.) 

L. x W. 

923273 

923269 

923265 

923261 

923289 

217L Terminal strip 
234 L Terminal strip 
248L Terminal strip 
264 L Terminal strip 
264R Terminal strip 

34 flve-tie-polnt term. 

68 flve-tle-point term. 

96 flve-tle-point term. 
128 flve-tle-point term. 
128 four-tle-polnt term. 

2 (16’s)l 

4 (16’s) 

6 (14’s) 

9 (14’s) 

9 (14’s) 

1.8 x 1.36 

3.5 x 1.36 

4.9 x 1.36 

6.5 x 1.36 
6.5 x 1.1 

92328S 

923281 

923277 

923293 

206R Distrlb. strip 
209R Distrlb. strip 

212R Distrlb. strip 
606R Distrlb. strip 

2 buses of 24 tie points 
2 buses of 36 tie points 
2 buses of 48 tie points 
6 buses of 24 tie points 


3.5 x .35 
4.9 x .35 

6.5 x .35 
6.5 x .43 

923252 

923748 

SS-2 Super-Strip 

SS-1 Super-Strlpt 

128 flve-tle-point term. <fc 
8 buses of 25 tie points 

9 (14’s) 

9 (14’s) 

6.5 x 2.25 
6.5 x 2.25 

923252 

923749 

Circuit-Strip 

Circuit-Stripf 

94 five tie-point term. & 
4 buses of 35 tie points. 

6 (14’s) 

6 (14’s) 

4.9 x 2.25 
4.9 x 2.25 


Circuit-Strip duplicates the 
advantages of the Super- 
Strip but in a smaller size. 
Then it goes one better with 
a molded-in alpha-numeric 
grid for faster and easier 
identification of every tie 
point in your circuit. This 
makes labeling schematics 
easier in lab or training 
course, and simplifies trou¬ 
bleshooting. Circuit-Strip 
holds up to six 14-pin DIP’s 
and is available with or 
without gold contact finish. 


^Height of all strips is .32 inches. 


RIFA PTY. LTD. 

IN 

XENITEK PTY. LTD. 

(02) 570-8122 

—STOCK— 

(02) 938-4311 

(03) 480-1211 

AT 

(03) 419-6606 


































































Circuit & 
Design Ideas 


Interesting circuit ideas from readers and technical 
literature. While this material has been checked as far 
as possible for feasibility, the> circuits have not been 
built and tested by us. As a consequence, we cannot 
accept responsibility, enter into correspondence or 
provide constructional details. 


500MHz prescaler for digital frequency meters 



Many older commercial frequency 
meters are incapable of measurements 
above 50MHz but this is no reason to 
scrap them. With the addition of the 
prescaler circuit from the EA 500MHz 
Frequency Counter (December 1981), 
they can be given a further lease of life. 


The circuit uses the 11C90 as a 10:1 
divider preceded by the OM350 hybrid 
amplifier to increase the sensitivity. The 
74LS00 buffers the output while the 7805 
regulator supplies the 5V rail to run the 
11C90 and 74LS00 from the 12V rail. 

The RF choke is wound on a 13mm 


balun core with six turns of 22B&S 
enamelled copper wire. 

In use, the measured frequency will be 
ten times that displayed on the counter 
readout. 

P. O'Connell, 

Oatley, NSW. 


Burnout protector for ohmmeter ranges 



Analog multimeters which are used for 
general purpose electrical testing are 
often damaged by having 240VAC mains 
voltage accidentally applied to the low 
"ohms" ranges. While the meter 
movement is usually protected from 
electrical damage by series resistors and 
shunt diodes, the "ohms" shunt resistor is 
usually vaporised in spite of any fuse 
which may be fitted. 

This usually results in carbon soot 


being deposited all over the inside of the 
multimeter case and is often 
accompanied by damage to the switch 
contacts and PCB tracks. If six diodes are 
added as shown, only the fuse will be 
blown. If the meter does not have a fuse, 
it may be added in series with the 
external positive lead inside the case if 
space permits. 

R. Pointing, 

Redbank Plains, Qld. 


Loudspeaker protection 
for high-power amps 

A problem has come to light where the 
EA loudspeaker protector is used with 
high power amplifiers such as the 
Paymaster 300W amplifier described in 
May, June and July 1980. Because of the 
very high DC supply rails the resultant 
arc drawn by the relay contacts under a 
DC fault condition is self-sustaining and 
can burn out the loudspeakers. The cure 
is to connect the unused contact of the 
relay to 0V. The arc will then blow the 
supply fuses and thus protect the 
speakers. 

This cure can be applied to any 
loudspeaker protection circuit using a 
relay with change-over contacts. The on¬ 
ly proviso is that the moving contact of 
the relay must be connected to the 
speaker load rather than the amplifier 
output. The modification is not 
necessary for amplifiers with supply 
voltages of less than ±50V. 

Another method, used by some high- 
power amplifier manufacturers, is to 
place a magnet near the relay to quench 
the arc. 

P. Allison, 

Summer Hill, NSW. 
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About the only thing 
conventional in a Cromemco 
Computer System 



From the beginning, Cromemco products were 
designed for the high end of the microcomputer 
market. Today Cromemco is widely recognised 
for producing high quality and performance 
computer products that are used in such diverse 
applications as engineering, science, research, 
education, process control, medicine, business, 
word processing and a wide range of other 
applications. 

The variety of software available for Cromemco 
computers includes, COBOL, FORTRAN, 
BASIC, RPG, LISP, C, RATFOR, Multi-user, Multi¬ 
tasking, disk operating system, Networking and 
IBM communications protocol, as well as the 
wide range of CP/M compatible software. 



For further information about the range of 
professional Cromemco computer products, 
contact the professionals: 


fj Cromemco 



ELECTRONICS P/L 

418 St. Kilda Road, Melbourne. 3004. 

Tel: 03-267 6800. 






The Professional 
Personal Computer 


POWERFUL AND LOW-PRICED 

From the beginning, Cromemco products were designed for 
the high end of the microcomputer market and now, the 
company has released the professional personal computer. 
The new and powerful low-priced C-10 is more than just a 
sophisticated home computer. The Cromemco C-10 is perfect 
for the serious personal computer user, the executive work 
station, for distributed data processing or as a front end for a 
mainframe computer. The new C-10 is based on the industry 
standard high speed Z80A microprocessor and has 64K bytes 
of internal user accessible RAM and 24K bytes of internal 
ROM. 

COMMUNICATIONS AND NETWORKING CAPABILITIES 

The powerful C-10 comes with an integrated intelligent high 
resolution 12 inch CRT with a detached, light and easy to use 
keyboard. It has all the necessary communications ports 
built-in and has been configured so that it can take advantage 
of C-Net, Cromemco’s local area networking system which is 
capable of linking individual computers together to form a 
distributed processing system or “automated office”. In this 
way, one of the normal network functions capable of being 
implemented by C-Net’s network control software is 
electronic mail storage and delivery. The electronic mail 
program is a post office simulator that not only delivers 
electronic mail, but also holds mail for users who are not 
logged onto the network. 

WIDE RANGE OF APPLICATION 

One of the most powerful uses of the C-10 is seen to be in 
networking applications. Under C-Net, C-10 microcomputers 
are able to communicate with each other and share peripheral 
resources such as printers and hard disk drives. In this way, 
executives using C-10 work stations can create, edit and have 
documents printed and distributed at various other locations 
throughout the organisation. 

Whilst the automated office is one very important application 
of local area network technology, it is not the only application 


of value. Factories and manufacturing plants are two other 
areas where C-Net can be combined with the power and cost- 
effectiveness of microcomputers to increase productivity. 
C-Net and Cromemco’s new C-10 personal computer will also 
have a significant impact on schools and universities, and will 
enable the integration of computing power at many different 
levels. For example, under a C-Net local area network system, 
students can access and load centrally maintained data and 
system/library programs off a central hard disk and into their 
own machine, load test data via the C-IO’s floppy disk drive, 
execute the program locally and then print the results on a 
centrally located printer; students thereby being responsible 
for maintaining his or her own program and data diskettes. 

POWERFUL SOFTWARE 

The C-10 has a wide range of peripherals available including 
floppy disk drives and a low priced letter quality daisy wheel 
printer. Furthermore, the special Super Pack configuration 
includes a CP/M compatible operating system, 32K 
Structured BASIC, Word Processing and Financial Spread 
Sheet Software. Besides access to the entire range of other 
quality Cromemco software (such as FORTRAN, COBOL, 
RATFOR, LISP), because of its CP/M compatibility the C-10 
gives the user access to the widest possible range of micro¬ 
computer software products available. 

UPWARD COMPATIBLE 

The C-10 is an important milestone in microcomputers as it is 
the first personal computer that allows upward compatibility 
through an entire family of computer hardware and software 
products. A user could start with a C-10 and advance to 
Cromemco’s high performance D-Series 16-bit micro¬ 
computers. 

AVAILABILITY 

For further information on the new professional personal 
computer, contact your Cromemco dealer. 


np ADAPTIVE 

1 I ^Si ELECTRONICS P/L 

418 ST KILDA ROAD, MELBOURNE 3004. Ph: (03) 267 6800 (4 lines). Telex: AA32565 


70 


ELECTRONICS Australia, March, 1983 



CIRCUIT & DESIGN IDEAS 


Current limiting for the VK Powermate 


t# 



This simple modification to the "VK 
Powermate" (EA May 1978) provides a 
protective current limiting function. The 
modification involves the addition of a 
resistor, a link on the printed board, and 
an extra wire. 

The additional circuitry uses the 
current sense/limit transistor inside the 
723 regulator, and a current sensing 
resistor. The value of this resistor is 

Analog multiplexer 
and op amp D-A 
converter 

This simple low-cost digital-to-analog 
converter uses just one operational 
amplifier and an analog multiplexer to 
convert a four-bit digital input into an 
analog output. Cascading an additional 
16-channel analog multiplexer will 
extend the input digital word length of 
the D-A converter to eight-bits. The 
accuracy and the stability of the 
converter depend mainly on the 
accuracy of the resistors and stability of 
the reference voltage. 

Op amp IC1 operates as an inverting 
amplifier with a weighted resistor 
switching network connected in its 
feedback path. The 16-channel analog 
multiplexer (made by RCA) switches the 
resistor network in response to the four- 
bit digital input on pins 10 to 13. A four- 
bit input with decimal equivalent N 
causes IC2 to provide a feedback 
resistance of NR. 

As an example, consider a four-bit 
input 0101, whose decimal equivalent is 
N = 5. Using, for simplicity, a reference 
voltage of V R = -1 volt, the circuit 


chosen to suit the current limit required, 
eg, 0.112 for 6A or 0.1212 for 5A. Thus 
modified, the power supply will 
withstand a brief short-circuit on the 
output, but not a sustained one. This is 
because the dissipation of the output 
transistors increases substantially. 

In detail, the additions should be made 
as follows: (1) Mount the 0.112 resistor 
close to the output transistor. (2) 


Remove the wire from the emitter of the 
output transistor and connect the 0.112 
resistor in series with this lead and the 
emitter. (3) Fit a wire link, under the 
printed board, between pin 10 and pin 3 
of the 723 regulator. (4) Connect a wire 
from pin 2 of the 723 regulator to the 
output transistor emitter connection. 

E. Rodda, 

Marion, SA 


DIGITAL 

INPUTS 


AO 






VDD 

INH 

A1 






IC2 

CD4067 

Y0 

A2 





ANALOG MULTIPLEXER * 

VSS 

A3 

Y1 

Y2 

Y3 

Y4 

Y5 

Y6 

Y7 Y8 Y9 Y10 Y11 

Y12 Y13 Y14 Y15 Z 






REFERENCE 

VOLTAGE 

Vr 



produces an analog output of V 0 = 
-5(—1)V = +5V. 

Op amp NE531 (made by Signetics) 
offers a high slew rate for high-speed 
operation. The circuit may be used as a 
programmable-gain-control amplifier 


whose desired gain can be set by 
thumbwheel switches. In addition, by 
interchanging input resistor R and 
multiplexer IC2, the circuit can serve as a 
programmable attenuator. 

"Electronics," August 25, 1982. 
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You probably can’t remember. 

Because people are more 
concerned with telling you 
what to do than listening to 
your opinion. 

And yet you know you’d be 
good in situations where you 
had to be relied on. Where 
your training and natural 
ability could be utilised to the 
full. Where your mates could 
trust your skill and judgement. 

The blokes in the Navy are 
like that. You can’t fool around 
with equipment like they use. 

So they don’t have fools 
around. They are all trained to 
operate at their very best. 

It’s all a question of pride 
in the people around you, 
knowing that they can do their 
jobs. Especially in a crunch. 


The Navy always needs 
good men because the Navy 
always has good jobs. 

Here is a list of just some of 
the job categories - one of them 
might be just right for you: 
Gun, Torpedo and Missile 
Operator, Radar Plotter, Sonar 
Operator, Signalman, Radio 
Operator, Survey Recorder, 
Clerk, Storeman, Cook, Stew¬ 
ard, Meteorological Observer, 
Medical or Dental Assistant. 

Or perhaps a Technician in 
one of the following fields: 
Marine Propulsion, Aircraft 
Maintenance, Communica¬ 
tions Electronics, Electrical or 
Weapons. 

You ought to talk to a Navy 
Careers Counsellor. He’ll tell 
you how you could be getting 








Tu 12 Last Time 
Your judgement? 


the best out of yourself. Use 
your judgement. Pick up a 
phone or send in the coupon. 


To: Navy Careers Counsellor, G.P.O. 

XYZ.(Your Capital City & Postcode). 

Please send me more information 
about joining the Navy. 

Name 

Date of Birth 

Address__— 


P/code 



□ General Entry (17-26) on entry. 


□ Junior Recruits (15 3 /4-16 x /2) on entry. 



f IF YOU ARE ^ 
r UNDER 18, 1 

BUT OVER 15, 
ENQUIRE ABOUT 
OUR 

APPRENTICESHIP 
OR JUNIOR 
RECRUIT 
SCHEMES 


□ Apprentices (15-18) on entry. 

Tick the information box that interests you. 


N.S.W.: Sydney 2121011, 

Parramatta 6351511, 

Newcastle 2 5476, Wollongong 28 6492. 
VIC: Melbourne 613731, 

Geelong 211588. 

QLD: Brisbane 2262626,Townsville 
72 4566. S.A.: Adelaide 2121455. 
W.A.: Perth 325 6222. TAS: Hobart 
34 7077, Launceston 311005. A.C.T.: 
Canberra 82 2333. 
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Engineering secrets of the new 


SMART 

MISSILES 


New generation “smart” missiles have made 
pushbutton warfare a reality. With names like Exocet, 
Sidewinder and Seawolf, they’re small and cheap — 
and deadly accurate. 


by ED EDELSON 


I T WAS A SHOT heard round the world. 

Last May 4, as the British fleet closed in 
on the Falkland Islands, an Argentine 
Super Etendard jet fired a single Exocet 
missile at the British destroyer Sheffield, 
some 30km away. Using a sophisticated 
inertial-guidance system and radar, the 
Exocet skimmed just above the waves 


and just below the speed of sound 
toward the ship. The missile gave only a 
few seconds' warning between the time 
it was sighted and the moment it hit. In 
minutes, the midship section of the Shef¬ 
field was an inferno and 34 British 
seamen were dead. In hours, the ship 
was abandoned and sunk. 














RADAR-GUIDED Harpoon missile (above), made by McDonnell Douglas 
Astronautics , can be launched from aircraft, surface ship , or submarine, and has a 
range of 90 kilometres. It is an anti-ship missile similar to the French-made Exocet, but 
has a 230kg warhead vs. 160kg for the Exocet (which was enough to sink the British 
destroyer Sheffield in a single blow). The Tomahawk (left) is a medium-range (460 
kilometres) air-to-surface missile guided by an infrared image seeker in its nose. Now 
under development by General Dynamics , it can be used against ships or land 
targets. Here the missile attacks a runway with cratering sub-munitions. 


The sinking of the Sheffield was the 
most dramatic event in a few weeks of 
combat that showed just how modern 
warfare has been revolutionised by 
"smart missiles" — weapons that can 
change course to track down an enemy 
target relentlessly by using a host of elec¬ 
tronically controlled sensing and 
guidance systems. In the Falklands, the 
Argentine navy suffered its greatest loss 
when a British submarine used Tigerfish 
torpedoes, guided by signals sent 
through wires that reeled out behind 
them, to sink the cruiser General 
Belgrano. When the British gained a 
beachhead on the Falklands, they used 


radar-guided Rapier missiles to fight off 
Argentine air attacks. 

Military analysts were equally impress¬ 
ed with the role played by smart missiles 
in the Israeli invasion of Lebanon. Israeli 
aircraft used Shrike missiles that homed 
in on enemy radar beams to knock out 
the Syrians' surface-to-air missiles. They 
swept Syrian fighters from the sky with 
heat-guided Sidewinder missiles. 

In little more than a month, the world 
had seen an impressive — appalling, to 
some — display of missile-guidance 
technologies. How do these smart 
missiles work? Though some specifics are 
classified, the general principles are 


available for the asking - a sure sign that 
weapons makers worldwide are working 
at the same level of technology. And the 
technology moves ahead inexorably as 
engineers try to turn this year's in¬ 
vulnerable weapon into next year's sit¬ 
ting duck. It's a battle of measure, 
countermeasure, and counter-counter 
measure that has been waged for more 
than a decade. 

Smart missiles were causing a basic 
change in tactics at least as early as the 
1970's, during the Vietnam War. US jets 
suffered heavy losses from anti-aircraft 
batteries as they tried to knock out key 
bridges with standard "iron bombs". 
Then came Pave Way laser-guided 
bombs. American jets centred a laser 
beam on the exact point they wanted to 
hit. A sensor in the nose of a bomb 
picked up the reflected laser light, and 
steerable fins guided the bomb to within 
eight metres of the target. The ac¬ 
curacies made it possible to destroy in 
one or two sorties a bridge span that 
might otherwise have required dozens. 

Although laser-guided smart missiles 
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The Eyes of Australia are the Airborne Electronics Analysts 

of our Orion crews. ) 

In each crew, Airborne Electronics Analysts use the Orions 
state-of-the-art computer and other sophisticated electronic 
sensors to locate warships, foreign submarines and merchant ships. 

Our oceans aren’t empty. The Pacific and Indian Oceans 
have seen increased activity by foreign navies. Below the surface, 
there are fast, new submarines. On the surface, there are merchant 
ships carrying military hardware, and warships. ITie Airborne 
Electronics Analyst’s job is to find them. 

‘It’s like real time Starwars.’ That’s how one Airborne 
Electronics Analyst describes the job. 

‘I couldn’t go back to an office job after this’ said another. 
Airborne Electronics Analysts don’t work nine to five. They may 
take off at dusk and land at dawn. They could work round 
the clock on air-sea rescue. 

They might spend days flying to California, 1 lawaii, South 
East Asia, Pacific and Indian Ocean regions and then spend 
weeks at their destination living and working with local people. 

An Airborne Electronics Analyst’s job is like no other in the 
world. In return he’s well paid and well trained. 

A new course starts soon. If you’re seventeen or over, and 
have at least year 11 passes in Maths, Physics, English and one 
other academic subject, see your nearest Air Force Careers 
Adviser now. 

Or send in this coupon for more information. 


r. 


RAAt CAREERS ADVISER C E O. Box XYZ, in the capital city nearest you. 


Name... 

Address 


State . 

Date ot birth. 


Postcode. 
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SMART 
MISSILES... 


are still an essential part of the modern 
arsenal, they weren't much in evidence 
either in the Falklands or in Lebanon. The 
major targets in those two wars were 
ships and aircrat, which are best attacked 
by radar- and heat-guided missiles. 

The Exocet, for example, found the 
Sheffield by radar guidance - first from 
the aircraft that launched it, then from its 
own on-board radar system. When the 
Exocet is fired, its onboard computer is 
given data about the target's range and 
bearing. It has an inertial-guidance 
system that uses a gyroscope and ac¬ 
celerometers to keep it on course and a 
radar altimeter to hold it at the desired 
altitude above the surface — generally, 
just high enough so it doesn't smash into 
a wave. Data from the guidance system 
goes to the on-board computer, which 
steers the missile by controlling its 
moveable tail fins. At about 16km from 
its target, Exocet turns on its own small 
radar set, finds the target, and locks on¬ 
to it. Essentially the same kind of 
guidance system is used by the major US 
anti-ship missile, the Harpoon. 

The Exocet is smart, but it isn't brilliant. 
It worked against the Sheffield, but a se¬ 
cond Exocet that was launched at the 
same time against another British vessel 
missed. It was decoyed by chaff - strips 
of metal foil that have been used since 
World War II to create confusing radar 
profiles. When the Argentines fired an 
Exocet in an apparent attempt to sink the 
aircraft carrier Hermes, they hit the 
Atlantic Conveyor, a container ship, 
instead. 

Lessons from Lebanon 

If the Exocet got mixed reviews for its 
performance in the Falklands, the US- 
made Sidewinder missile got raves for 
what it did to Syrian Migs in Lebanon. 
The Sidewinder uses the latest guidance 
technology. The heart of the AIM-9L 
model used by Israel is a heat detector 
built around an indium antinomide alloy 
that is sensitive to specific wavelengths 
of infrared radiation. To be effective, the 


HARPOON is a deadly anti-ship missile, as this view graphically illustrates. The missile 
has been selected for use by Australian forces. 


detector must be cooled to below minus 
100°C. The AIM-9L uses a refrigerator 
that keeps the sensor cold by boiling 
away liquid hydrogen. Older models of 
the Sidewinder had to be fired from 
behind the target aircraft; they would 
literally fly up the tailpipe by detecting 
heat from the jet exhaust . The AIM-9L 
model can be fired head-on, because it 
can sense exhaust gases as they flare 
away from the tailpipe. (The sensor is so 
effective that it can detect heat from the 
friction of air molecules on a wing, 
engineers boast.) A proximity fuse sets 
the missile off when it nears the target. 

But to understand the almost incredi¬ 
ble Israeli air dominance — they shot 
down 79 Syrian aircraft without a loss - 
you have to examine the complex 
scheme of which Sidewinder was a part, 
analysts say. The critical element of the 
scheme was a slow-flying, prop-driven 


aircraft, Grumman's E-2C Hawkeye. The 
Israelis have four of them, all loaded 
with the most modern radar-detection 
and analysis equiment. The E-2C can 
track low-flying aircraft at a range of 
more than 300km using its sophisticated, 
computer-orchestrated radar system. It 
can also detect radar emissions from 
hundreds of airborne or ground-based 
sources in a 650km radius. 

The first step toward Israel's victory in 
the air was to knock out Syria's SA-6 
surface-to-air missiles. They used an in- 
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HARPOON has five sections: The guidance section contains 
radar and inertial-guidance gear. The warhead is designed to 
penetrate the target before detonation. The sustainer section is 
the main propulsion system. Electromechanical actuators in the 
control section move control surfaces. Booster gives initial 
thrust. 
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Sharp business computers. Let the 
name you know pave your way* 


r T 

o: Sharp Corporation of Australia, """I Sharp, the name you know for 

| 64 Seville Street, Fairfield, NSW 2165. | innovation in business equipment, present 

I n e prT?m d me nwTflir on i—i d/~> icr a I three rem arkabie computers. 

I^ me □ PC 1500 1 ^ Their features speak for themselves, 

l .I their proven technology is your reassurance. 

I Company. 1 

I Address.I 

- — — We put you a step ahead 

SYDNEY 728 9111 MELBOURNE 763 9444 BRISBANE 528 922 PERTH 277 7477 ADELAIDE 294 7166 DARWIN 81 8411 aps.ossr 
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SHARP PC-3201 

• Basic system includes 64K RAM Processor, 
with separate screen, 5.25" or 8" floppy 
drives and printer. 

• Modular and ergonomic design for ease of 
operation. Choice of integrated commercial 
packages for Australian business. 

• Suitable for personal, professional and 
business applications. 
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or Arts 


Some in communications. Some in 
engineering. Some in artillery. Others in 
ordnance, transport, or intelligence. Or any one 
of many other different careers available to an 
officer in the Army. 

But whichever career you seek, we can 
promise you this: there'll be more to do than just 
sitting on your backside pushing paper. 

And that’s more than can be said for most 
other professions. 

However, first you must graduate. 

WHAT OTHER PROFESSION OFFERS 
A CHOICE OF SO MANY CAREERS? 

The officer cadets pictured are on exercises 
from the Royal Military College, Duntroon. 
There they are taking degrees as various as Arts, 


Science or Engineering. But in between times 
there’s some military activity. 

Doing your degree at Duntroon is not quite 
the same as doing it at a civilian University. 

It's better. For a start, you're paid a salary. 

You also have a job guaranteed at the end of it. 

And, unlike most other professions, you 
have 4 years in which to decide on your career 
path. It is only in your final year at the Royal 
Military College that you choose which corps 
you wish to join. 

To enter Duntroon you must be an 
Australian Citizen between the ages of I6V2 and 
19V2 on January 1st of your year of entry. You 
must also meet the Army's other selection 
requirements, have matriculated or be doing 
your matriculation this year. 
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If you ’re not doing your matriculation until next 
year, you may be eligible for a Royal Military College, 
Duntroon scholarship to help you through. 

Either way, ring an Army Careers Adviser 
or fill out the coupon and we’ll send you more 
information. 


MELBOURNE 

SYDNEY 

CANBERRA 

PERTH 

ADELAIDE 

HOBART 

BRISBANE 


(03) 613731 
(02)2121011 
(062) 82 2333 
(09) 325 6222 
(08)212 1455 
(002) 347077 
(07) 226 2626 


You’ll be surprised to find how many 
careers there are in the one profession. 


11UVV. 

Mail to: Army Careers Office, GPO Box 
XYZ, in your State Capital 
I would like more information on: 

□ Royal Military College, Duntroon 

□ The RMC, Duntroon Scholarship 

Name. 


Address 


Postcode 


1 Army Of 

freer. \ 

Authorised by the Director General of Recruiting, Department of Defence 
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SMART 
MSSILES... 

genious method. First, they sent over un¬ 
piloted drones to attract the attention of 
the SA-6 batteries. They swiftly identified 
the radar frequencies that the Syrians 
used to track the drones. Radar homing 
systems on US-made, air-launched Shrike 
missiles were set to those frequencies, 
and the Shrikes followed the radar 
beams to destroy the SA-6 batteries. 

When Syrian Migs took off to challenge 
Israel's American-supplied F-15 and F-16 
fighter jets that carried the Shrikes, they 
were tracked almost from the end of the 
runway by the E-2C's radar. The E-2C also 
pinpointed the frequencies that the 
enemy aircraft used to find their targets. 
Those frequencies were then jammed, 
blinding the enemy. Finally, the Israeli 
jets launched their Sidewinders, which 
were guided to the Migs by their IR sen¬ 
sors. "The Sidewinder was just part of the 
end game/' says William B. Farnsworth 
of Raytheon, which makes the missile. 
'The real thing was the command and 
control aspects of the battle." 

Antitank missiles 

A different version of the story is being 
told on the ground, where the fight pits 
foot soldier against tank. Formerly, tanks 
held a clear edge. "Our object is for a 
very few men with very sophisticated 
weapons to take on a whole tank bat¬ 
talion and stop it," says William C. Mc- 
Corkle of the Army Missile Laboratory at 
the Redstone Arsenal in Alabama. 

Israeli tank losses in the 1973 war with 
Egypt made it appear that foot soldiers 
could fight tanks on better-than-equal 
terms. Scores of Israeli tanks were knock¬ 
ed out by wire-guided missiles fired by 
Egyptian infantrymen. Correspondents 
remember battlefields littered with 
burned-out tanks and the leftover missile 
wires. 

In Lebanon, though, Israel changed its 
tactics slightly. Instead of having tanks 
spearhead the attack, Israel is said to 
have sent in ground soldiers ahead of 
them. They cleared the battlefield of the 
Syrian troops who carried the antitank 
missiles. Then the tanks rolled forward. 

Israeli tactics took advantage of the 
major weakness of smart antitank 
missiles. Unlike "fire and forget" missiles, 
such as Exocet, whose launch crew can 
be long gone when the missile hits 
home, today's antitank missile is effec¬ 
tive only if someone has the target in his 
line of sight. 

Many of the current generation of an¬ 
titank missiles get their instructions over 
wires that reel out behind them. In the 
original versions, infantrymen used joy 
sticks to guide the projectile to the 
target. Newer versions, such as the US 
Army's TOW and Dragon, have a 
guidance system that uses a heat source 



LAST DITCH DEFENCE - Phalanx antimissile system from General Dynamics. This 
very effective ship-mounted weapon uses a radar-guided Gatling gun to blast 
incoming missiles at a rate of 3000 rounds per minute. Its ammunition is more potent 
than most because the core of each round is made of depleted uranium for 
maximum impact. The system is to fitted to several RAN ships. 


on the missile to keep it on course. The 
soldier who launches the missile keeps 
his sight cross hairs on the target. An in¬ 
frared sensor in the launcher follows the 
heat source on the missile and thus 
knows if it wanders off course. Then 
computer-generated commands, which 
reach the missile through two wires that 
reel out behind it, fire side-thrusting 
rockets to put it back on track. 

Newer antitank missiles, such as the air- 
launched Hellfire and the ground- 
launched Copperhead, use lasers to zero 
in on the target. A sensor in the head of 
the missile detects laser light reflected 
off the target. 

The key, of course, is to keep the laser 
beam aimed at the target. One way to 
do that is to mount the laser on a 
helicopter. The army is also working on 
the Ground Laser Locator Designator, 
which foot soldiers could use. In the case 
of Hellfire, a helicopter could fly over the 
battlefield and launch the missile. Cop¬ 
perhead could be launched by a tank 
several kilometres away from the target. 
The laser designator would be switched 


on at the last moment, giving the 
missiles the laser spot they need to hit 
home. 

On the horizon is a new generation of 
wire-guided missiles using fibre optics. 
These missies would reel out thin glass 
threads capable of carrying enormous 
volumes of data. A soldier could launch 
the missile at a target that is out of sight. 
As Hughes Aircraft, which is working on 
fibre-optic missiles, describes it: 
"Everything the missile 'sees' through the 
camera on its nose — tanks, troops, com¬ 
mand posts - zips through the plastic- 
clad glass fibre to the launcher's display. 
The glass thread serves as a two-way 
street as the computer takes over, snap¬ 
ping steering commands back up to the 
missile, veering it to the selected target." 

Along with this constant updating of at¬ 
tack missiles, there is constant work on 
missiles to destroy missiles or make 
them ineffective. For example, a 
helicopter that wants to launch Hellfire — 
or its enemy equivalent — puts itself in 
range of small and portable ground-to- 
air missiles. The British in the Falklands 
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earned away 
at times 






The New Cl, the latest and lightest model to join the famous Sanyo C Series 
range. A truly versatile package of 4 band stereo radio and cassette recorder with 
twin detachable two way speakers. Like all the C Series portables you can expect 
only the very highest quality sound whether you’re at home, in the country 

or travelling around the world. _ 

Listen to one soon. You’re sure 
to get carried away. 

But that’s life. 'Iho&Qfe! 
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Space Considerations 

Boost the capacity and performance of 
your system with Saturn disk drives from 
Ampec. These proven micro-Winchester 
drives provide a high performance 
upgrade for existing minifloppy-based 
systems — and a compact, low-cost 
alternative to 8 and 14 in. Winchester- 
based systems. 

I'lie Ampec Saturn ST 506 of fers you 
a storage capacity of 6.38 megabytes 
unformatted or 5 megabytes formatted, 
with (lie same physical size and mounting 
as the minifloppy disk drives . . . the same 
DC power requirements as minifloppies 
. . . and a similar, simple interface. 

For even more capacity, choose the 
Ampec Saturn ST 412 with storage of 
12.76 megabytes unformatted or 10 
megabytes formatted. This drive uses the • 
same interface as the S I 506, is the same 
physical size and mounting, and DC 


♦ 

volt age requirements; it features low heat 
dissipation (25 watts typical) and a 
projected service life of 11,000 hours 
MTBF. 

For OEMs seeking the maximum in 
capacity and performance, Ampec, with 
its Saturn hard disk drives, does offer the 
absolute in peripherals. 



I he absolute in peripheral thinki ng. 


( 02 ) 818 1166 ( 03 ) 878 8 788 ( 07 ) 57 9366 ( 08 ) 2 12 606 8 ( 09 ) 272 7511 
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SMART MISSILES... 



THE SEA DART missile was carried by the ill-fated Sheffield. Made by British 
Aerospace , it was successful against Argentine aircraft but not against Exocet. 


had Rapier, which uses a sophisticated 
radar guidance system, and the 
shoulder-held Blowpipe, guided by a joy 
stick. The US Army has the radar-guided 
Roland and an infrared-guided anti¬ 
aircraft missile, Stinger, that one soldier 
can fire. 

Many analysts believe that if the Shef¬ 
field had been armed with the British- 
made Seawolf antimissile, the ship might 
have been saved. The Seawolf has radar 
designed to detect any incoming missile, 
even a sea-skimmer like Exocet, in time 
to shoot it down. Another 
antimissile weapon used on ships is the 
Phalanx, a modern version of the Catling 
gun. Phalanx is a defence of last resort. 
Its multiple barrels throw up a wall of 
metal, firing 3000 rounds of 
20-millimetre ammunition a minute. 

The ultimate question is whether 
defence measures can keep up with the 


steady improvement in attack missiles. 
The answer you get often depends on 
whether you ask the people who are 
working on defence or those working to 
make the attack more deadly. Designers 
at McDonnell Douglas, maker of the Har¬ 
poon, think they have a weapon that 
puts any defence to a hard test. The Har¬ 
poon's guidance systems are continuous¬ 
ly being updated. For example, the first 
versions were programmed to pop up 
from the surface and dive into an enemy 
ship at the last moment for better hull 
penetration. The latest models stay at 
surface level "for better survivability," 
says Bruce Craddock of McDonnell 
Douglas. "It's so low that it's difficult for a 
radar to track." 

Maverick, an air-to-surface missile 
made by Hughes Aircraft Co, is another 
example pf a smart missile being made 
ever smarter. The original version, now 


HEAT-GUIDED TOW 
antitank missile , made 
by Hughes Aircraft 
Co ., reels out wires in 
flight to keep it in 
touch with a 
computer in the 
launcher. Range is 
3.6km. An infrared 
sight lets it see 
through darkness 
haze and smoke. 



in use by the US Air Force, is guided by 
television. A TV camera in. the nose of 
the missile produces a picture-* on a 
television screen in the cockpit of the air¬ 
craft. The pilot picks out the target, cen¬ 
tres cross hairs on it, and launches the 
Maverick. Its microprocessor guides the 
missile to the spot by moving the 
missile's fins. 

The limitation of the TV-guided 
Maverick is that it can be used only in 
daylight and in clear weather. A new ver¬ 
sion under development uses an infrared 
imaging detector, which produces im¬ 
ages on a display screen. The pilot picks 
out a target, such as a tank, by looking 
for its distinctive heat signature. 

If the infrared Maverick works as 
planned - there are Congressional critics 
who say it won't — it will find its way in 
the dark and in any weather. Robert 
Knowles, technical manager for 
Maverick, remembers one night-time 
test. "We made a launch near midnight," 
recalls Knowles. "I was watching the 
missile broadcast imagery to the ground 
all night. When I drove out on the range 
in the dark, I drove past the target tank 
several times before I saw it. Can you im¬ 
agine what it would be like to be a tank 
commander and know you could be hit 
by a missile fired by an aircraft several 
kilometres away when you can hardly 
see the ground in front of you?" 

The round of measure, update, and 
countermeasure goes on. To give 
another example, Aerospatiale, the 
French company that builds the Exocet, 
is working simultaneously on the next 
generation of Exocet and, in collabora¬ 
tion with a second company, on a 
weapon to counter the Exocet. The 
counter-weapon would be launched ver¬ 
tically, lock on the missile, then whip 
across the water to destroy it. 

And, of course, for every 
countermeasure there is a counter¬ 
countermeasure. The military and its 
suppliers won't talk about details of the 
technology, but they sometimes 
describe their results. Craddock, for ex¬ 
ample, says that the Harpoon has been 
flown "against all types of 
countermeasures, and the success rate is 
90%." 

Meanwhile, the marketing of smart 
missiles has added an unsettling element 
to international relations. Industry 
sources say that more than 20 nations 
have bought Exocet, for example. 
Marketing tactics can be amazingly 
similar to those used for more innocuous 
machines. If you buy this year's model of 
the Harpoon, for instance, you get a 
36-month warranty, up from 24 months 
for the older model. A purchaser can 
also get a service contract, exactly like 
the one you can buy for your 
refrigerator. The difference is that this 
appliance sinks ships and kills people. £ 


Reprinted with permission from “Popular 
Science”, October 1982. Copyright © 
1 982 by Times Mirror Magazines Inc. 
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An easy-to-build 
3V2 digit multimeter 


by PHILIP WATSON 


A digital multimeter is a very attractive piece 
of equipment which most experimenters 
aspire to from time to time, either as a 
ready-made device, or as something they 
intend to build when they find a suitable 
design. Here is a project, in kit form, which 
should allow any such enthusiast to get on 
with the job without further procrastination. 


Over the last 12 months we have 
described a number of meters of various 
kinds, all featuring 3% digit LCDs (Liquid 
Crystal Displays). These included a ther¬ 
mometer (February 1982), a capacitance 
meter (March), a dwell-tacho meter 
(May), a heart rate monitor (July), and a 
pH meter (December). 

While all these systems were being 
developed and presented we were 
aware that many readers wanted to see 
a multimeter design along the same 
lines. Unfortunately, it was difficult to 
come up with a design which, while of¬ 
fering all the usual features, could be 
built at a price substantailly less than the 
retail price of a ready-made and tested 
unit. . 

More recently, the situation changed 
somewhat. We were made aware of a 
complete kit of parts for a digital 
multimeter, packaged by the English firm 
Lascar Electronics Ltd and distributed in 
Australia by Jaycar Pty Ltd. Jaycar made a 
sample kit available to us with the sug¬ 
gestion that we build and evaluate it. 
The price of the kit from Jaycar is $45.00. 

The circuit is designed to provide four 
ranges each of DC volts, AC volts, DC 
current, AC current, resistance, and a 
diode test. The four ranges are the same 
in each case; 2, 20, 200, and 2000 volts, 
milliamps, or kilo ohms. All functions 
operate from the one pair of input ter¬ 
minals and are selected by combination 
settings of three switches. The 



multimeter is housed in a black plastic 
case measuring 110x80x33mm 
(LxWxD), and is powered by a 9V, type 
216 battery. 

Note that, although the circuit will 
theoretically measure up to 2000V, the 
makers specify a limit of 500V, no doubt 
due to limitations of the overall 
insulation. 

The kit, as supplied, consists of three 
packages; the makings of two modules 
and a pair of test leads. There is also an 
instruction sheet. The two modules are a 
readout module, DPM05, and "condi¬ 
tioning" module, DP2010 (1% basic 
accuracy). 

The DPM05 readout module is iden¬ 
tical with that used for the pH meter 
described in our December, 1982 issue. 
Basically, it is a Vh digit LCD, driven by a 
7126 analog/digital converter, a 4070 
quad exclusive OR gate, and sundry 
minor components. It has a basic sen¬ 
sitivity of approximately 200mV (199.9 
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to be precise), and this is adjustable by 
means of a trimpot. 

In the case of the pH meter we used a 
ready-made DPM05 module but, in the 
sample kit supplied to us, this module 
had to be assembled. We have been ad¬ 
vised by Jaycar Pty Ltd that, in all pro¬ 
bability, this situation will continue. For 
this reason, our instructions and 
diagrams are based on the assumption 
that the reader will have to assemble the 
DPM05 module himself. 

The conditioning module contains the 
multipliers, shunts, reference resistors 
(for the resistance ranges), the rectifier 
for the AC ranges, and the switches to 
select these as required. The two 
modules are connected together with a 
short length of rainbow cable. 

Our reaction to the kit was somewhat 
mixed. With one exception, the elec¬ 
trical design is fairly conventional for an 
instrument of this kind and follows good 
design practice. The exception concerns 
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ROD IRVING ELECTRONICS 


$$$ SAVE MONEY - USE OFF 
PEAK STD RATES $$$ 

For your convenience we will accept phone bankcard orders until 6.30pm. 

“PHONE THE HOT LINE AND TALK A DEAL WITH ROD THE 
COMPONENT DISCOUNTER ... ONLY BETWEEN 6-6.30pm” 

I WANT YOUR BUSINESS!!" 


ON SCREEN GRAPHIC 
ANALYSER $ 109.00 


The On Screen Graphic Analyser links your hifi to your TV set. 
Features: 

Six colour bar graph display (Standard PAL receiver). 

Ten vertical bars in the display corresponding to the 10 octave bands. 
Gives you the best sound quality your system can deliver 


CUDLIPP 


$ 12.00 



A fascinating Electronic Cricket with just two ICs. The 
Cudlipp can be used to bug your Home, Office or Board 
Room. Great fun EA February 82 


GRAPHIC ANALYSER 
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EA March 81 


CAR BATTERY 
MONITOR 


Flat Battery! Don't 
get left out in the 
rain. Install a voltage 
monitor which 
monitors the state of 
your battery at a 
glance EA. October 
80 . 


$ 9.50 



UNIVERSAL RELAY BOARD 

$ 13.50 , 


Operating a relay to 
switch heavy current jj 
or mains voltages is a 
common requirement 
in electronic control 
applications. This 
project permits a relay 
to be switched in a 
variety of ways and 
from a variety of 
inputs. ETI May 81 



FM WIRELESS MICROPHONE 

HOBBY ELECTRONICS May 81 $ 8.50 



LOW FUEL INDICATOR 

$ 16.50 



AM TUNER 

ETI 475 September 80 


$ 99.00 



Includes plug pack and punch metal work 



SLOT CAR POWER SUPPLY 

$ 19.50 ETI December 81 


$ 9.50 

MINI 
DRILL 
SPEED 
CONTROLLER 

Here's an easy to assemble project for a simple speed 
regulator for miniature DC electric drills. ETI July 81 


ELECTROMYOGRAM S8 « nn 

ETI Top Projects V O if . U U 




SERIES 4000 SPEAKER KITS 

rw l 


Speakers and crossovers $450 
Speaker boxes $249 

Crossover kits $189 

Complete kit $679 
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EPROM PROGRAMMER 


ZP&&M PROGRAMMER 


EA July 80 
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Horwood Case Supplied $ 77.50 


HUMIDITY METER. $ 22.50 
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BRIDGING 

ADAPTER 

ETI March 82 

$ 10.95 



SLIDE CROSS FADER $ 85.00 

EA November 81 
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*** 7% j ******* 


425 High Street, Northcote 3070, Melbourne, Victoria. Ph (03) 489 8131. Telex No. 38897 
Now open at 48-50 A’Beckett Street, Melbourne Ph 347 9251 
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the current ranges or, more exactly, the 
method of switching. 

Switch contact resistance can be a 
serious problem in shunt systems and 
common practice is to use a double-pole 
switch; one pole as a "voltage" contact 
and the other as a "current" contact. This 
arrangement virtually eliminates the 
problem. 

There is no such provision in this cir¬ 
cuit. The shunts are selected by a simple, 
single-pole switch, and any contact 
resistances must be added to the shunt. 
This is not so bad for the two lower 
ranges (2mA and 20mA) where the shunt 
values are 100ft and 10ft respectively 
and reasonably high, relative to likely 
contact resistance. For the 200mA range 
the shunt is only 1ft which brings it well 
into the danger zone. 

The real cruncher 

But the real cruncher is the fourth 
range, at 2000mA or 2A. The shunt for 
this, by calculation, would be 0.1ft but is 
actually 0.05ft, the explanation being 
that this value "... is chosen to allow for 
the effect of switch resistance." Thus half 
the shunt value is in the resistor and the 
other half as a rather nebulous value of 
switch resistance - a dicy arrangement 
to say the least. (Significantly, the 
tolerance on this range is quoted as 5%, 
but was a lot worse on our sample.) 

Fortunately, the current ranges are pro¬ 
bably the least used in practice, and the 
2000mA range would be the least used 
of them all. The main thing is to be 
aware of the inherent limitation. 

On a brighter note, the components 
appeared to be of very good quality and 
there was nothing missing. (There was 
one resistor left over, in fact, but it was 
genuinely surplus.) The printed boards, 
in particular, are of excellent quality. 
Both are double-sided boards and, in the 
case of the DPM05, plated through holes 
are used to transfer tracks from one side 
of the board to the other. 

In the case of the DP200 board the 
through-board links are made by means 
of (6) small prefabricated pins, or by 
means of component pigtails where 
possible. 

A word of warning here. The through- 
board links can be confusing in several 
ways. Some plated through holes serve 
no other purpose so that, when the 
board is finished, there are several unfill¬ 
ed holes which might confuse the con¬ 
structor. Alternatively, where these 
holes lie adjacent to legitimate connec¬ 
tions, there is the possibiltiy of 
confusion. 

In the case of the DP200 board, where 
pigtails are used to provide through- 
board links, it is essential that these 


pigtails be soldered on both sides of the 
board. In spite of taking every care, we 
missed three. 

Construction 

We elected to assemble the DPM05 
display board first. Although the wiring is 
quite complex, there are fewer com¬ 
ponents involved and the finished 
module can be tested by making a few 
connections to it, as shown in the ac¬ 
companying test circuit diagram. It can 
also be calibrated at this stage, assuming 
that a suitable reference (lOOmV) is 
available. 

The accompanying photograph shows 
this module partially constructed, to the 
point where the LCD module is about to 
be fitted. This sits above the 7126 and 
most of the minor components, and it is 
essential that these be mounted as close 


to the board as possible. In regard to the 
7126, the only likely obstruction is the 
pair of IMft resistors in the top right cor¬ 
ner of the board. They need to be kept 
well to the right to clear the 7126. 

Similarly, four polyester capacitors 
below the 7126 need to be mounted flat 
on the board. After inserting the pigtails 
in the appropriate holes, push the 
capacitor flat before soldering the 
pigtails. The .047/iF on the left is pushed 
to the left, and the other three to the 
right. 

In regard to mounting these capacitors 
note that there are a couple of plated- 
through holes near the .01/xF which are 
not to be used. Similarly, there is a hole 
near (under) the 220kft resistor to the left 
of the 50kft trimpot. 

Several components need to be cor¬ 


rectly orientated. These include the 7126 
which has the notch to the right; the 
4070, notch to the top; and the BC237 
transistor, the 9491 1C, and the 10/xF 
capacitor. Most electrolytic capacitors 
are supplied with the positive lead as the 
longer and/or the negative lead marked 
on the body. 

Orientation of the LCD module is 
equally important and it is provided with 
a small detent in the mask at one end, 
together with a short bar alongside it. 
This mounts to the left. Note also that 
these displays are normally supplied 
with ar sheet of protective plastic over 
the face, which can be removed prior to 
finally mounting the module in its case. 

The position and orientation of all 
components should be clear from the 
parts overlay diagram, but we suggest 
that all the minor components be fitted, 
and their positions and values double 


checked, before soldering them. If possi¬ 
ble, use an ohmmeter to check the 
resistor values. Once the LCD module is 
fitted, it will be a major operation to 
replace many of the other components, 
so it is important to get everything right 
the first time. 

Of the 20 connections along the bot¬ 
tom of the board, only 16 are used in this 
application. Terminals 2 and 3 are con¬ 
nected together and the remaining 14 
are connected to the DP2010 module 
via the short length of 14-conductor rain¬ 
bow cable supplied. 

When the module is completed it may 
be tested, using the test circuit already 
mentioned. The battery clip is con¬ 
nected temporarily between pins 11 
(neg.) and 20 (pos.), pins 18, 15, 14, and 
13 connected together, and pins 17 and 
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16 bridged. Pins 2 and 3 should be 
already bridged. With the two input ter¬ 
minals (12 and 14) shorted, the display 
should read ' 000". 

If possible, connect a lOOmV reference 
to the input terminals, and adjust the 
trimpot until the display reads "1000". 
We used the DC Voltage Reference 
described in June 1976 but, even if a 
standard of this kind is not available, it is 
a good idea to arrange for approximately 
this voltage to be applied, if only to 
establish that the unit can be adjusted 
around the required sensitivity. 

In the event that the DPM05 module is 
supplied ready assembled, it is still worth¬ 
while making this test to confirm that all 
is well. However, ready assembled 
modules are normally also calibrated, in 
which case the trimpot should not be 
tampered with. 

Assuming that all appears to be well, 
the display module can be put aside for 


the moment. At least, in the event that 
the final assembly does not work, this 
section should be above suspicion. 
Assembly of the DP2010 board is more 


i f 

G 


INPUT 

VOLTAGE 


REF + 
REF HI 
IN HI 
REF- 
REF LO 
IN LO 
COM 


I] 


Use this test circuit to check the 
DPM05 for correct operation. 


complex in the sense that there are more 
components, but they are not quite so 
cramped. The first task is to fit the six 
through-board pins supplied and solder 
them on both sides of the board. The 
positions are marked on the overlay 
diagram; four between the two large 
switches, one at lower left near the 
positive input terminal, and one at upper 
left near the 2000mA shunt. (Incidentally 
the makers use the terms "HI" and "LO" 
for the input terminals, meaning positive 
and negative respectively.) 

The larger components can now be fit¬ 
ted; the three switches, which will only 
fit one way, the fuse clips, and the input 
terminals. In regard to these latter, make 
sure that they are perpendicular to the 
board. It is best to support the board up¬ 
side down, while soldering on the back 
of the board. If crooked they will not line 
up with the panel holes. Similarly, the 
switches should sit square, to line up 


I 
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A BRAND 
NEW BEARCAT 



The 
brilliant 
DICK 
SMITH 

PRO 40 SCANNER 

Compare this superb Scanner with others of similar performance 
elsewhere at nearly twice the price! The new PRO 40 Scanner from 
Dick Smith represents the state-of-the-art in computerised scanning 
receivers! Completely solid state computer - controlled circuitry - no 
expensive crystals to buy - complete with backup battery for stored 
frequencies. 


LOOK AT THESE 
SPECIAL FEATURES 

Touch-type splash proof keyboards for 
direct entry of all operational com¬ 
mands, frequencies etc. Ideal as either 
a base or mobile scanner (operates 
12V — beware of others that don't 
operate from 12V!) with its own self- 
contained whip antenna or external 
plug-in antenna. Also included is a 
specially prepared Australian instruct¬ 
ion manual written and produced by^ 
our own engineers. 



YOU CAN HEAR. 

Just about everything from harbour 
control nudging a supertanker into its 
berth, to telephone conversations 
from cars speeding along city streets! 
All the emergency services, author¬ 
ities and forces.And of course 

there are thousands of business radio 
stations, amateur and CB radio 
operators. 

Plus the thousands of stations in the 
band that we don't know about yet 
(we re waiting for you to tell us about 
them!) Cat D-2805 

FREE THIS MONTH 

This month 'Dick Smith's Australian 
Radio Frequency Handbook' (normally 
$12.95) is yours free with every PRO 40 
Scanner. (STOCKS LIMITED) _ 


BEARCAT 
QUALITY - 
ECONOMY PRICE! 

Amazing value - a quality micro¬ 
processor controlled scanner 
UNDER $300! Thats the superb 
Bearcat 150FB - the ideal monitor 
scanner for business, emergency 
services, news gathers, etc. With 
up to 15 channels programmable 
into its computer memory, with 
lockout and delay facilities avail¬ 
able, you're ready to monitor a 
huge variety of special interest 
frequencies. At the touch of a 
button, you can lock any of them 
on so you won't miss any of the 
action. And changing the 
frequencies is as easy as punch¬ 
ing in a few digits from the 
touch-sensitive keypad. If you're 
business depends on reliable 
monitoring, you need the Bearcat 
150FB. 12V operated, (240V with 
optional adaptor). Cat. D-2800 

That's the 

ONLY 


150FB 


Introducing the all-new Bearcat 200 
— a feature-packed scanner at a 
budget price. 

With extended frequency range 
(covers up to 512MHz to include 
mobile telephones, etc) and splash- 
proof keypad, you'll be amazed at 
the Bearcat 200's versatility - espec¬ 
ially at the low. low price. 

Holds up to 1 6 channels in memory, 
with priority and lockout capabil¬ 
ities, delayed scanning, full band 
search facilities and direct channel 
access. 

Ideal as a mobile scanner, too - 
operates from 1 2V DC - or use at 
home with an optional 240V mains 
adaptor. And no crystals to buy: 
everything is controlled by the 
inbuilt microprocessor! 

Catch all the action with this superb 
new Bearcat 200. Cat D-2801 

That's the 
Bearcat 
200 





ONLY 

ssJjgsBs' 

«nd out who 15 pLUS . a.r band. 

Lten to. ad tbe exc.tem.ntt § scan „*. 
mar ,ne ba ^ d “ n and CB etc. Cat 


amateur t 

VALUE 

AT 


65-520MHz Antenna specifically 
designed for scanners 
Cat D-4430 $49.95 



Or $9.27 per week 
to approved customers. 


DICK SMITH 

Electronics 


SEE PAGE 98 FOR FULL ADDRESS 
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This view shows the two PCB assemblies with all wiring complete. Unit fits neatly in a 
small plastic case that comes with the kit. 


with the panel slots. 

Probably the most exacting job is 
positively identifying the resistors before 
fitting them. There are a number of fac¬ 
tors which may make this difficult for the 
beginner, and we most strongly recom¬ 
mend that you beg, borrow, or steal an 
ohmmeter (or DVM) for the job. 

Some of the resistors are colour coded 
with the conventional three bands, plus 
a gold (5%) tolerance band, but the close 
tolerance ones use a four band code, 
plus a brown (1%) tolerance band. The 
tolerance band should be spaced away 
from the value bands, but this does not 
always happen, making it difficult to 
know in which direction to read the 
bands, particularly when there is a 


brown band at both ends. (In some cases 
the tolerance band is broader than the 
value bands.) 

The four band colour code uses the 
same values as the three band system 
but, quite logically, the multiplier band 
will always be one less than that used for 
the same value resistor coded with only 
three colours. Try working out the col¬ 
our code if you wish, but back it up with 
measurement. 

Identifying some of the capacitors 
many also present a problem. The 
smaller values are listed in the accom¬ 
panying literature in the unfamiliar and 
rather awkward nF (nanofarad) scale. 
This would not be so bad except that 
most of the actual components are 


CONSTRUCTION 


marked in the more familiar /zF scale. 
Our diagrams show the capacitor values 
in jzF but, should it be necessary to con¬ 
vert, divide nF by 1000 to give /zF. 

There are several diodes, including a 
pair connected in series, and they must 
all be correctly polarised. The same ap¬ 
plies to two electrolytic capacitors and 
one 1C. These polarities are shown on 
the overlay diagram. There may be some 
confusion regarding the 6.8V zener 
mounting, since it leaves two unused 
holes. We understand the original design 
used a transistor in this position, but has 
since been modified. The zener sits 
directly above one of the holes. 

Earlier, we mentioned that component 
pigtails are used as through-board links, 
and that these must be soldered on both 
sides. Once alerted, they should not be 
hard to find but, as a guide, there are 
eight. Failure to solder these connections 
can result in either complete failure of 
some of all of the functions or, worse 
still, intermittent operation if the pigtail 
happens to make partial contact with the 
board pattern. 

Once again we recommend that all 
components be fitted and values and 
positions checked before soldering 
although, in this case, changing a com¬ 
ponent does not present the same pro¬ 
blem as with the DPM05 board. 

Finally, the rainbow cable can be fitted 
to the "L" shaped group of holes in the 
top right corner. If you are not used to 
handling rainbow cable be aware that 
the conductors are very fine, and easily 
damaged when stripping the insulation. 
Many workers prefer to melt the insula¬ 
tion with the tip of the soldering iron, at 
least as a first step. 

Separate the conductors for about 
25mm at the DP2010 end, and a little 
more at the DPM05 end. The termina¬ 
tions are not in the same order on each 
board, and it will be necessary to cross 
over one group of four conductors at the 
DPM05 end. 

At this point is should be possible to 
connect the battery, switch on, and get 
some kind of reading. Set to DC volts the 
display should read "000" with the 
decimal point moving as each range is 
selected. In some cases it may read 
"001” or dither between "001" and "000" 
or even cycle regularly between "-001', 
"000", and "001". This is quite normal. 

The mA ranges should give a similar 
display, as should the voltage and cur¬ 
rent AC ranges, although these take a lit¬ 
tle longer to settle to the zero reading. 
Switching to the k!2 range and the diode 
range will give the "over-range" indica¬ 
tion; the left-hand "1." without any 
following zeros. 

Assuming that all these ranges work as 
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indicated, they can be checked against 
known values. If the display module was 
calibrated at the testing stage against a 
lOOmV standard, all the ranges should 
be within the specified tolerances, as dic¬ 
tated by the shunts and multipliers. In 
this case it should only be necessary to 
check against another instrument to in¬ 
sure that there are no gross errors due to 
a faulty or misplaced component. 

If it was not possible to calibrate at the 
lOOmV level, the next best thing is to 
calibrate it against the best standard 
available. A 10 or 12V source, 
monitored by the best meter available, is 
probably the most convenient arrange¬ 
ment, the trimpot being adjusted to give 
a matching reading. This is not quite as 
good an approach as the lOOmV calibra¬ 
tion, but may have to suffice initially. 

The diode test ciruit is a very handy 
feature. A good diode will read "1." (over 
range) in one direction and ".6" (approx.) 
for a silicon diode, or ".2" (approx.) for a 
germanium diode, in the other direction. 
It will read ".000" in both directions if 
short circuit, or "1." in both directions if 
open circuit. Its reading is limited to 2V. 

Current consumption from the 9V bat¬ 
tery is approximately 200/zA, which 
should give a long battery life. When the 
battery does drop below an acceptable 
level a "LO BAT" indication will appear in 
the top left corner of the display. 

Finally, the two modules can be 
mounted in the case. The case proper 
consists of two sections which press 
together and are held by two long self¬ 
tapping screws ( supplied). There is also 
a small bezel which mounts on the out¬ 
side of the case and supports the display 
module on the inside, the latter being 
secured with four small self-tapping 
screws (supplied). 

The DP2010 board simply sits on the 
bottom of the case, retained by three 
locating studs which fit three holes in the 
board. The rainbow cable will need to 
be folded appropriately to allow 


PARTS LIST 


DP2010 module 

7 plastic case 

1 bezel 

2 20mm fuse clips 
1 1A fuse 

1 battery snap connector (216) 

2 4mm terminals 

1 printed board, DP200 

6 through board pins 

15cm 14 conductor ribbon cable 

SWITCHES 

1 4-pole, 3-position 

2 4-pole, 4-position 

SEMICONDUCTORS 
1 TL061 operational amplifier 
4 1N4004 diodes 
4 1N4148 diodes 
1 6.8V zener 

CAPACITORS 
1 4.7pF/16VW electrolytic 

1 1.5 pF/16VW electrolytic 

2 O.lpF/IOOV polyester 
1 .01 fiF/100V polyester 

RESISTORS ('AW, 5%) 

2x1 OMEl, 1x1 Mil, 2x220kU, 
IxIOOkQ, 1x2.7kQ. IxlkQ 
thermistor. 


RESISTORS ('AW, 1%) 

1x9MQ, 3 x 900kEl, IxIOOkQ, 
2x90 kQ, 1x1 OkQ, 2x9kQ, 1x4.72kQ, 
2x1 kQ, IxIOOQ, 1x1 Oil, IxUl, 
1x.05Q (2W) 

DPM05 module 

7 printed board, DPM05/3B 

SEMICONDUCTORS 
1 7126 A/D converter 
1 4070 exclusive -OR gate 
1 9491 voltage reference 
1 BC237 transistor 
1 3'A digit LCD 

CAPACITORS 
1 10fxF electrolytic 
1 0.22pF polyester 
1 0.1 pF polyester 
1 .047pF polyester 
1 .01 pF polyester 
1 47pF polystyrene 

RESISTORS ('AW, 5%) 

IxIOMQ, 2x1 MEl, 1 x220kQ, 
3x180kQ, 1x22kQ, 7x6800, 1x50kQ 
trimpot 


everything to fit, and there is not much 
room to spare. 

The battery is also a rather tight fit in 
the battery compartment, and it may 
take a little juggling to get the battery 
cover into place. If it will not slide into 
place, engage the retaining tongue and 
then press the cover into place. 

Our sample unit, in its final form, per¬ 
formed more or less within the specifica¬ 
tions given in the accompanying 
literature. All the voltage and resistance 
ranges appeared well within tolerance, 
as did the two lower current ranges. As 
already stated, the two upper current 


ranges were less satisfactory. 

The 200mA range is quoted as having 
an accuracy of ±2% whereas, in our 
model, the error was closer to 5%. In the 
case of the 2000mA range the quoted 
accuracy is 5% but, in fact, the error was 
closer to 15%. 

But, these reservations aside, the end 
product is a very handy little meter. It 
should appeal particularly to the begin¬ 
ner on the basis that its construction will 
provide a very useful practical exercise 
and some background theory, plus the 
fact that the finished product will be a 
very useful addition to his work bench.* 


S’ FUNDAMENTLS OF "N 
SOLID STATE 

Fundamentals of Solid State is in its second reprinting, 
showing how popular it has been. It provides a wealth 
of information on semiconductor theory and operation, 
delving much deeper than very elementary works, but 
without the maths and abstract theory which make 
many of the more specialised texts very heavy going. 
‘Solid State’ has also been widely acclaimed in colleges 
as recommended reading - but it’s not just for the 
student. It’s for anyone who wants to know just a little 
bit more about the operation of semiconductor devices. 

Available from “Electronics 
Australia”, 57 Regent St, 

Chippendale. PRICE: $3.50 OR by 
mail order from “Electronics 
Australia”, PO Box 163, 

Chippendale 2008. PRICE: $4.40. 


Don’t miss the latest bumper issue of 

VideoMag 

Features Reviews 

• Black & White Films in Living Colour • National NV-100 Portable 

• How Video Enhancers Work • Sharp VHS-C Compact System 

• A Big Future for Pay TV • Showtime VV-270P Image Enhancer 

Cassette Releases 

• The Sword and the Sorcerer 

• Far East 

ON SALE NOW 
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GREAT NEW PROD 

clef MICROSYNTH 


MUSIC COMPACT MUSIC SYNTHESIZER 


Equally suited to home, studio or stage use. the Microsynth has resulted from an extensive re think of what 
is required from a synthesiser. Its compact and economic design achieves high performance at low cost 
out sacrificing versatility or musical stability. 

A highly efficient switched routing system for signals and or control voltages is capable of rapid operation 
for live work, yet unlike other small synthesisers does not restrict the possibilities for complex sound 
creation. Despite its small size, the Microsynth can produce startlingly rich sounds owing to the number of 
waveforms available, together with the sub octave voices. It is capable of advanced effects such as Ring 
Modulation as well as rhythmic "staircase" or random patterns. 

Operates in two modes depending on the configuration of the second oscillator (VC02). which can either 
run at audio frequencies or as a voltage controlled low frequency oscillator (LFO). In audio mode. VC02 
will track VCOI perfectly over its entire range. A Thumbwheel allows manual control of oscillator pitch 
or filter cut off frequency, depth of LFO modulation, etc., and internal power amplification will drive 
headphones or a monitor loudspeaker. 

SPECIFICATIONS (BRIEF) 

* Keyboard - 2'/? octaves (30 notes) may be stepped through 5 octave range from 16' to V usury the "Range" switch 
‘VCOI 10Hz to 10kHz, triangle output to VCA, ramp and square outputs to VCF * VC02/LF0 VCO mode 10Hz to 
10kHz LFO mode 0.1Hz to 30Hz * Sub octaves - 2 divide by 2 * Noise - white noise souice with level control. ' 

* Envelope - attack and release times variable 0 to 10 seconds * Retugyer causes the envelope shaper to retnyyei itself 
with a repeat time equal to the sum of the attack and release times. "Sustain" operates in 3 modes, manual, auto and hold 

* VCF - state variable filter with manual control of roll off frequency. * VCA - controls output volume of synthesisei 

* Sample and Hold - analogue memory samples instantaneous output voltage from VC02/LF0 each time envelope ends 

* Sweep * Thumbwheel - Manual level control * Powei amp - output 2 watts into 8 ohms plus headphone socket 

* Sequencer socket * Size 19’/:" x 14" x 5 Vj". Weight 101b. Power: 240V AC 5W. 


kit 


Cat KJ6002 


BAND—BOX kit 

LIVE PERFORMANCE Feed in. store, and play complete Music Pad of around 60 100 Backing Scores 
up to a total of approximately 3,000 Chord changes, each up to eight Beats in length, on more than 120 
different chords 

Program Intros, Chorus Repeats. Codas. Key.changes and modulations on single or multi tune sequences 
Use simple Playback procedures for live performance, including optional foot operated controls. 

PRACTICE SOLOISTS Instrumental or Vocal Soloists grow to full four piece BAND performance 
played in any Key. Tempo, and Rhythm style for demanding practice sessions with unlimited, but con 
trolled, Chorus repeats 

ELECTRO MUSIC RECORDING COMPOSITION Full Chord sequence and Rhythm programmability 
for three instrumentalists enables creative Composing and Arranging for both Professional and Amateur 
applications. 

SPECIFICATIONS (BRIEF) 

* Music simulation capacity - three backing instrumentalists. Over 3.000 programmable stored choid changes 132 difleient 
chords plus additional inversions. * Chord instrumentalist - foui note chords, foui waveform options, foui envelope options 
sixteen permutations for piano, organ etc. twenty foui programmable rhythm patterns. * Bass instrumentalist - four voice 
/envelope combinations, eight rythmic figures * Drum* twenty four programmable patterns, eight tracks selecting eleven 

| instrument sounds Sticks, brushes & Latin American, Sequence opeiation up to 16 bai repetition. * Playback facilites 
Keypad selection of score, display of selected score, variable tempo, switched selection of any key. in ulay changes to key. 
tempo and all instrument voices, rhythmic patterns and levels, bat down beat indicator, all beat mdicatoi, unlimited chorus 
I repeats. Coda key to cancel repeats, automatic stop, manual instant stop, automatic reset to beginning of selected score, 
measures/beat selectable to match 4 drumming styles. * Composition facilites * Composition instructions * Pre recorded 
scores * Musical compass - Tuning range one semitone, use alternative key for gross pitch change, Bass compass 16 notes. 
FI to G2 44Hz to 104Hz. chord instruments 18 notes E3 to A4 165Hz to 440Hz. automatic chord inversion to fit compass 

* Percussion instruments Bass drum, low & high tom toms, snare, drum, rim shot, cymbal, long & short biushes. high 
I bongo, claves, and accent foi dynamics. * Operatoi men faces numerous * External socket: numerous * Size 19" x 

11" x 4V." overall Weight 111b Power requirements 240V 6W 


(MASTER RYTHM KIT EXTRA) 


Cat KJ6600 


Cat KJ6604 


SINCLAIR ZX-81 
COMPUTER 
1 SOUND 
GENERATOR 




rr-1 

Make amazing sound effects v 




n 

w 


Cat KJ6620 


ith your Sinclair Computer. 


| The ZON X 81 SOUND UNIT is completely self contained and especially designed for use with the 
ZX 81 It |ust plugs in no dismantling or soldering 

No power pack, batteries, leads or other extras 

Manual Volume Control on panel ample volume from Ixiilt in loudspeaker. 

Standard ZX 81 16K RAM pack or printer can l>e plugged into ZON X 81 Sound Unit without 

affecting normal ZX 81 operation 

Huge ranqe of possible sounds for games or Music. Helicopters, Sci Fi, Space Invaders. Explosions. 
Gun Shots. Drums. Planes. Lasers. Organs. Bells, Tunes. Chords etc., or whatever you devise 1 

Uses 3 channel sound chip giving programme control of pitch, volume of tones and noise, all with 
envelope control 

Easily added to existing games or programmes using a few simple “BASIC" lines. 

FULL instructions with many examples of how to obtain effects and the programmes, supplied. 

Extension card at base of unit allows further 

use of Sinclair Expansion Card. ^ 


SOMETIMES THINGS AREN’T WHAT 
THEY SEEM. 

OK so you have had that high quality cassette deck for some time now. You were thinking of updating to 
one of those fancy 3 head microprocessor decks but well they ARE expensive 1 
Why not give your current deck a^new lease on life 7 

If your deck is more than 3 years old and has had a bit of work its quite possible that the record replay 
head is worn. This can lead to poor H F performance. Or it may have never been any good in the first place 
Or you may want better performance than the head in your car cassette player can give 
Jaycar now stocks replacement very high quality cassette deck heads to suit most machines especially 
Japanese They are made in the U K by MONOLITH. 

Amazingly most cassette deck heads are standard fittings (EIAJ) So even if you want to just refurbish that 
cheap player that you use to load programs into your computer Jaycar has the replacement head 

C21RPS18 Mono record/playback $14.95 

B24-02 Stereo record/playback $17.95 

B24-07 Stereo record/playback for use with Dolby $24.95 

C42RPH04 Stereo record/playback glass ferrite faced $36.50 


C21 ESI 8 Mono or stereo erase 

(All record/playback have mounting hole centres on 17mm pitch and 12.5mm from face of head) 


$7.95 




















UCT5-LOW PRICES 

COmPUTER SEriS/TTIOT ! 

You may have wondered why Jaycar did not (until now) sell home computers. We had many reasons but our main one was that we were not 
entirely "happy" with any of the units currently on the market. The closest we came to what we thought was a pretty good computer was the 
Apple. We thought that it was, quite frankly expensive. However it was sold and serviced throughout Australia by a reputable sales network — 
so there was no need for Jaycar! 

That's why we got so excited when we saw the "Micro Professor Mkl I". It is the closest thing that we have seen to be software compatible with 
the Apple. Yes, we know what you're thinking. It's NOT one of those cheap Taiwanese "Apple" copies which infringe Apples' copyright. The 
Micro Professor Mkl I is a completely new and unique design in its own right. It just so happens that most of the widely distributed Apple soft¬ 
ware will run on this machine. O.K. But why so excited? LOOK AT THE PRICE! Check out the STANDARD FEATURES of this unit. Sit 
down. Think about it and COMPARE what you get with the Micro Professor Mkll as STANDARD that are options on other machines!! 


Cat YC1300 


COOLING IANS 
240VAC 


CPU 

ROM 

RAM 

BASIC 

Video 

Display 


Quality Ball Race construction, now you 
pay no more for quieter, much longer 
lasting and more efficient ball-bearing 
fans from Jaycar! 

TWO POPULAR SIZES: 

12 WATTS - 80x80x42(d) 

$24.95 Cat. VX2510 

13.5 WATTS - 119x119x25(d) 

$27.50 Cat YX2514 


MAGAZINE 

BINDER 

Keep your precious 
(and expensive) maga¬ 
zines in order for easy 
reference. Smart blue 
colour with gold lett¬ 
ering. Heavy gauge and 
richly chromed metal 
fittings. 

LOW IMPORT PRICE 
ONLY $4.95 
4 up $4.50 each 


Keyboard 

Cassette 

Software 

Printer 

Display 

Remote 

Speaker 

Power 


SPECIFICATIONS 


Interpreter 

Type 

Mode 

Screen Format 
Character Set 
Character Type 
Graphics Capacity 


Number of Colors 
Interface 

Cartridge Interface 
Interface 
Interface 
Control Paddle 


Dimensions 


ssn 

* 64K OF RAM SUPPLIED STAN¬ 
DARD all that you are ever likely 
to need 

* Text, Lo and Hi resolution graphics 
STANDARD 

* Video AND TV (RF) output 
STANDARD 

* Easy-to-use manual included in the 
price (over 248 pages) 

* Power supply included as 
STANDARD 

* Centronics printer interface 
STANDARD 

* Multitech BASIC is compatible 
with APPLE II BASIC. Most 
APPLE software will run on the 
Micro Professor Mkll 

R 6502 

16K Bytes Paddle Optional 

64K Bytes 

More than 90 instructions stronger than 
those for Apple II 
Memory mapped into system RAM 
Text, low-resolution graphics, high 
resolution graphics (3 modes are mixed) I 
960 characters (24 lines, 40 columns) 
Upper case ASCII, 64 characters 
5x7 dot matrix 

1920 blocks (low resolution) in 40 x 48 
array, 53760 dots (high resolution) in 
280 x 192 array 
6 colors 

49 alphanumeric and function keys 
Use various cassette tapes and cartridges I 
as data storage units 

Connects to printers with Centronics I/F| 
Connects to color TV or video display 
Used for education & entertainment 
8 ohm, 55mm, 0.25W 

A switching power supply is provided to | 
convert AC power to required power 
supply 

241 x 1 75 x 30mm 


Cat. BB7000 


l******* 


NUMBER 1 
FOR KITS 


125 YORK STREET SVONEY 2000 
PHONE 264 6688 TELEX 72293 
NEVILLES CORNER 
Cm CARLINGFORDK. PENNANT ► 
CARLINGFORD 
PHONE 872 4444 

• AIL ORLttRS TO BOX K 39 HAY 

POS1 AMJPACKIM.ChAMi.1* 


Mail Order By BANKCARD 
Via Your Phone 
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The Serviceman 
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Where did all the microvolts go? 

My regular readers may recall that I sometimes relate stories 
passed on to me by a colleague on the NSW south coast; an area 
where antenna problems abound and it often takes a good deal of 
ingenuity to provide a satisfactory signal. For the benefit of 
others who may face similar problems, here is a story about how 
one such exercise went wrong, and the reason for it. 


For those not familiar with the area in 
which my colleague works I should ex¬ 
plain that there are two basic reasons for 
reception problems there. One is that 
the country is very undulating and, even 
though the area has two TV transmitters 
of its own — a commercial station on 
channel 4 and an ABC station on 5A - 
there are still many places where, due to 
distance and/or intervening ridges, 
reception can be very patchy. 

A further complication - though not a 
factor in this story - is that many 
residents are not content with the local 
channels; they want the Sydney stations 
as well. And because some are lucky 
enough to live in a location which 
favours these signals, others feel that 
they should also be able to get them. 

So much for the background. Here is 
the story in detail, more or less in my col¬ 
league's own words. 

To fully understand this story it is 
necessary to have some idea of the 
geography of the site involved. It is some 
100km south of the transmitting site, and 
situated on the northern side of a slight 
rise, running roughly east and west. The 
ground slopes downwards to a small gul¬ 
ly, then rises to form a second ridge, also 
running east and west, about a kilometre 
to the north. Unfortunately, this second 
ridge is about 25m higher than the house 
in question, making it a very effective 
shield for TV signals. 

A NEW ANTENNA 

The people concerned have been 
customers for many years, but their TV 
equipment to date has been rather 
primitive; an old monochrome set work¬ 
ing from, of all things, a pair of rabbit 
ears. The results, needless to say, were 
pretty pathetic. The channel 4 signals 
were "acceptable" (depending on what 


one is prepared to accept) but the ABC 
signals on channel 5A, which tend to be 
the weaker of the two in this area, were 
virtually useless. 

Things came to a head when the old 
monochrome set finally blew its fuses for 
the last time and the family decided that 
it was about time they had a colour set. 
They sought my advice as regards the 
various brands available, and I did what I 
could to help, then directed them to one 
of the local dealers for a demonstration 
and to make their final selection. 

And, naturally, part of my advice con¬ 
cerned the antenna. I pointed out that 
there wasn't much point in spending 
$700 or $800 on a new set and then fail 
to do justice to it by not feeding it with a 
decent signal. They saw the sense of this, 
and promptly commissioned me to fit a 
suitable antenna. 

Anticipating the likely problems I took 
along the field strength meter and made 



a brief survey of likely antenna spots on 
the roof. I finally settled on a spot where, 
using a four element combined 4 and 5A 
antenna, supported by a "hockey stick" 
mast mounted on the barge board near 
the ridge of the roof, I was getting about 
25CtyxV on channel 4 and about 200/nV 
on channel 5A. Neither figure was 
anything special but, with the set they 
had chosen, I felt they should lift the pic¬ 
tures out of the snow. 

And that's how it worked out. The new 
set was duly installed and gave good pic¬ 
tures on both channels; certainly far bet¬ 
ter than anything that family had ever 
seen on their old monochrome set. So 
everyone was happy and I reckoned 
that, with the new set under warranty, it 
would be a long time before I would 
have a service call to that installation. 

Alas: the best laid plans . . . etc. A mere 
six weeks went by and the lady of the 
house was on the phone with the sad 
news that they could no longer receive 
the ABC channel 5A. The news didn't 
worry me particularly, because I reckon¬ 
ed I knew the answer. There were small 
children in the house and, from previous 
experience, I figured that someone had 
been fiddling with the fine tuning 
control. 

WHERE’S THE SIGNAL? 

Not wanting to make a long trip out in¬ 
to the country for such a routine adjust¬ 
ment, I immediately raised this possibili¬ 
ty with the lady. But she assured me that 
this point had already been considered 
and checked. As far as she was concern¬ 
ed the fine tuning was correct. I was still 
far from convinced, but there was little I 
could do about it. If they were prepared 
to pay for a call to set the fine tuning — 
well, that was up to them. 

So convinced was I that it was simply a 
fine tuning problem that I didn't even 
bother to take the tool kit into the 
house, fully expecting to be on my way 
out in a couple of minutes. But I was in 
for a shock. Switching the set on produc¬ 
ed a good picture from channel 4, just as 
the lady had said, but channel 5A was 
hopeless. Weak, noisy sound, and a few 
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faint lines of picture behind a blanket of 
multi-coloured snow. 

I reached for the fine tuning control 
and gave it a twist, only to lose what lit¬ 
tle sound and picture there was. The 
lady was right; the fine tuning control 
had been just about spot on. So what 
was going on? A fault in the set? If it was 
it would have to be a tuner fault, and this 
seemed unlikely with a new set. In any 
case, I didn't want to appear to be pass¬ 
ing the buck, until I was really sure. 

An antenna fault? This seemed more 
likely and I fetched the field strength 
meter from the van to check exactly 
what it was delivering. There was no sur¬ 
prise with channel 4: it was delivering 
about 250/zV, just as when I had installed 
the system. But channel 5A was another 
matter; there wasn't even enough signal 
to move the needle. 

So out came the ladder and up on the 
roof I went, fully excpecting to find some 
serious mechanical problem in the 
antenna. But I could find nothing wrong; 
as far as I could see everything was ex¬ 
actly as I had left it. 

I fetched my survey antenna, hooked it 
up to the field strength meter, and went 
back onto the roof. Even allowing for the 
presence of the house antenna, I hoped I 
would be able to get some idea of the 
signal strength around it; enough to in¬ 
dicate whether I had an antenna fault, or 
whether the channel 5A signals had 
simply vanished. 

Well, to cut a long story short, I was 
eventually forced to accept the latter 
proposition; Channel 5A signals just 
didn't exist at that point any more. And, 
having accepted it, there was only one 
thing I could do; start all over again and 


hope that I could find a new spot which 
would deliver acceptable signals. 

And that was the next surprise. I found 
such a spot only about one metre to the 
west of the previous position and about 
60cm lower. In fact, it was a better posi¬ 
tion than the previous one: I now had 
about 350/A/ on channel 4 and between 
275/A/ and 300/A/ for channel 5A. 

From then on it was fairly routine. I fix¬ 
ed the antenna permanently in the new 
position, and then checked the set's per¬ 
formance. As I expected, it was really 
good. So, as far as the customer was 
concerned the problem was solved and 
that was more or less the end of the 
matter. 

But I'm afraid I couldn't write it off as 
simply as that. Why had the signal 
vanished? What had changed? And, most 
important, would it change again? 
Naturally, I didn't relish the idea of hav¬ 
ing to visit the site every few months to 
find a new antenna position, simply 
because someone was parking their car 
in a different spot or something equally 
silly. 

In fact, this is not the first time that I 
have encountered problems of this kind 
but, in the past, the reason for the 
change has usually been immediately 
obvious, or easily found. New buildings 
in the immediate vicinity can often play 
havoc with weak TV signals, and this is 
the first thing I thought of. Unfortunately, 
there was no such building activity 
anywhere nearby that I could see. 

In an effort to solve the problem I ques¬ 
tioned the family as closely as was 
diplomatic. Were they aware of any 
changes; any building alterations, or 
anything similar which might provide a 


COLOUR TV 
CHANGE OVER 
MODULES AND 
SPARES 

HMV EMI C211/212 


Power supply 

$38 change over 

Horizontal 

$45 change over 

Vertical 

$22 change over 

HMV EMI C221 


Power supply 

$32 change over 

Horizontal 

$42 change over 

Vertical 

$24 change over 

PYE T29/T30 


Scan & Signals 

$53 change over 

Philips & Kries. Early 


Power supplies 

$53 change over 

P/Supply controls 

$18 change over 

Sound 

$15 change over 

Other models available 


RANK 


All deflection boards 

$48 change over 

SHARP 


Horizontal 

$24 change over 

26" BLAUPUNKT 


Early version 

$28 change over 

P/supply & mains unit 

$28 change over 

Remote receiver 

$48 change over 

Remote H/Piece 

$35 change over 

Complete chassis 

$80 change over 

TYNE 


Convergance 

$38 change over 

EHT + P/Supply 

$48 change over 

NATIONAL CP2000, TC86 


Power supply 

$30 change over 

Vertical 

$30 change over 

Video 

$48 change over 

SONY K1830 


Board A 

$48 change over 

Board D 

$36 change over 

Board E 

$48 change over 

Board F 

$48 change over 

HANIMEX HCT26-700 


Line scan 

$53 change over 

Field scan 

$48 change over 

Decoder 

$48 change over 

GEC 2213 & 2621 & 2612 


PC706 Complete 

$53 change over 

PC737 

$53 change over 

PC687 

$48 change over 

PC470 

$38 change over 

PC656 

$38 change over 

PC475 

$53 change over 

LUXOR 


All P/Supplies 

$30 change over 

NEW PARTS 


EHT transformers to suit 

Blaupunkt-Luxor- 

Nordmende-GEC 22" — All $32 each 

Philips & Decca — $36 each 


HMVC211/212 — $30 HMVC221 — $24 

LARGE RANGE OF OTHERS AVAILABLE. 

New remote control handpieces to suit Luxor- 

Blaupunkt-Nordmende-GEC-ITT/Greatz-Saba- 

Loewe-etc , all with 2 year warranty $68 each. 

When ordering parts please specify clearly model 

and make. 


Large range of spares in stock new & second 

hand 


| SPECIAL triplers Philips type $10 ea. 

. 

Send cheque or money order to: 

T.T.V.S., 

159 Queens Parade, 

Clifton Hill, Vic. 3068 

Ph: (03) 489 1168 

Minimum Order $35. P/P $3 

Orders over $100 Post Free. 
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Cnr Ingham Rd & Cowley St. West End 

TOWNSVILLi^-sne 

ssfesw 

"iJ^fesT COAST 



STORE LOCATIONS 

NSW 145 Parramatta Rd AUBURN 

T55 Terrace Level 
61 3 Princes Hwy 
552 Oxford St 
81 8 George St 
531 Pittwater Rd 
147 Hume Hwy 
1 62 Pacific Hwy 
Elizabeth Dr 8- Bathurst St 
396 Lane Cove Rd 
George & Smith Sts 
6 Bridge St 
125 York St 

Tamworth Acde & Kable Ave 
1 73 Maitland Rd 
263 Keira St 
ACT 96 Gladstone St 
VIC 260 Sydney Rd 

Ross Smith Av & Nepean Hwy FRANKSTON 
205 Melbourne Rd GEELONG 

399 Lonsdale St MELBOURNE 

Bridge Rd & Coronation Blvd RICHMOND -r-w 

Springvale & Dandenong RdsSPRINGVALE 547 0522 
OLD293 Adelaide St BRISBANE 229 9377 

166 Logan Rd BURANDA 391 6233 

Gympie Rd & Hamilton St CHERMSIDE 59 6255 

SA 60 Wright St ADELAIDE 212 1962 

Main South & Flagstaff Rds DARLINGTON 298 8977 

435 Main North Rd ENFIELD 260 6088 

WA Wharf St & Albany Hwy CANNINGTON 451 8666 

414 William St PERTH 328 6944 

Hay St(The Centre Way Acde)PERTH 321 4357 

TAS 25 Barrack St_HOBART_ 31 0800 


648 0558 
BANKST. SQ. 707 4888 
BLAKEHURST 546 7744 
BONDI JCT. 387 1444 
BROADWAY 211 3777 
BROOKVALE 93 0441 
CHULLORA 642 8922 
GORE HILL 439 5311 
LIVERPOOL 600 9888 
NORTH RYDE 88 3855 
PARRAMATTA 689 2188 
SYDNEY 27 5051 

SYDNEY 290 3377 

TAMWORTH 66 1961 
TIGHES HILL 61 1896 
WOLLONGONG 28 3800 


DICK SMITH 
Electronics 

MAIL ORDER CENTRE 

PO BOX 321, NORTH RYDE NSW 2113 

Telephone orders: (02) 888 3200 


FYSHWICK 
COBURG 


80 4944 
383 4455 
783 9144 
78 6766 
67 9834 
428 1614 


STORE HOURS 


All Dick Smith storss are open from 9am to 5.30pm (Saturday 

9am to 12 noon) except Queensland storas which open and 
close haH hour earlier. Many stores are open for late night 
trading. Phone your nearest store for details. 


POST & PACKING CHARGES 


ORDER VALUE 

S5 00-S9 99 
$10 00-S24 99 
S25 00-S49 99 


CHARGE 

$1.40 
$2 40 
S3 50 


ORDER VALUE 

$50 00-S99 00 
$100 00 or more 


CHARGE 

$4 60 
S6.20 


Charges are tor goods sent by post in Australia only — not airmail, overseas or road freight 


SPEEDY 

PHONE/BANKCARD 
ORDER SERVICE 

Just phone through your order and 
Bankcard details — it's so simple! 

(02) 888 2105 



MAJOR RESELLERS 

These are our major resellers. However, we cannot guarantee they will have advertised 
items in stock or at the prices advertised. 

Atherton QLD: Jue Sue s Radio Service. 55 Main St. 91 1208 • Bendigo VIC: Sumner Electronics. 7 
Edward St 43 1977 • Beilina NSW: A Cummings & Co 91-93 River St 86 2285 • Caime QLD: 
Thompson Instrument Services. 79-81 McLeod St. 51 2404 • Coffs Harbour NSW Coffs Harbour 
Electronics. 3 Coffs Plaza Park Ave 52 5684 • Darwin N T: Kent Electronics. 42 Stuart Hwy. 81 4749 • 
Darwin N T: Ventromcs. 24-26 Kavanegh St • Daniliquin NSW: Deni Electronics. 220 Cressy St. 81 3672 
East Maitland NSW: East Maitland Electronics. Cnr. Laws 6 High Sts. 33 7327 • Echuca VIC: Webster 
Electronics. 220 Packenham St. • Geraldton WA: KB Electronics & Marine. 361 Mam Terrace 21 2176 
• Gladstone QLD: Purely Electronics. Shop 2. Cnr. Herbert ft Auckland Sts. 72 4321 •Goeford NSW: 
Tomorrow s Electronics ft Hi-Fi. 68 William St 24 7246 • Kingston TAS: Kingston Electronics. Channel 
Court 29 6802 • Launceston TAS: Advanced Electronics. 5a The Quadrant. 31 7075 •Lismore NSW: 
Decro Electric. 3A/6-18 Carnngton St Meckay QLD: Stevens Electronics. 42 Victoria St. 51 1723 
Maryborough QLD: Keller Electronics. 218 Adelaide St. 21 4559 • Mt Gambler SA: Hutcheson s Comm. 5 
Elizabeth St 25 6404 • Mildura VIC: McWilliam Electronics. 40 Lemon Ave 23 6410 •Morwall VIC: 
Morwell Electronics. 128 George St 34 6133 • Nambour QLD: Nambour Electronics. Shop 4. Lowan 
House. Ann St. 41 1604 • Orange NSW: M&W Electronics. 173 Summer St. 62 6491 •Penrith NSW: 
Acorn Electronics. Shop 1 2. 541 High St 36 1466 • Port Macquarie NSW: Hall Of Electronics. 113 Horton 
St 837 440 •Rockhampton QLD Purely Electronics. 15 East St. 21 058 •Shepperton VIC: G.V. Ela 
ctromcs Centre. 189b Cono St. 21 8866 •Southport QLD: Amateurs Paradise. 121 Nerang St. 32 26 
44 •Toowoomba QLD: Hunt s Electronics. 18 Neil St. 32 967 7 • Townsville QLD: Tropical TV. 49 
Fulham Rd. Vincent Village 79 1421 • Wegga NSW Wagga Wholesale Electronics. 82 Forsyth St. • 
Wodonga VIC: A&M Electronics. 78a High St. 24 4588 • Whyalla SA: Mellor Enterprises.Shop2.Forsythe 
St. 45 4764 






































THE SERVICEMAN - Continued 


clue? They shook their heads collective¬ 
ly. So I tried another tack. Exactly when 
did the signals vanish? Suddenly the 
lady's eyes brightened. Yes, she could 
help there. She recalled that they had 
watched an ABC program the previous 
Wednesday night, she was unsure about 
Thursday, but realised that they had no 
signal on the Friday. So the signal had 
vanished sometime on the Thursday or 
the Friday. 

Which was all very interesting but, on 
its own, not very useful. It seemed 
destined to remain an unsolved mystery. 
Then, as I walked out to the van to drive 
away, I looked across the gully to a small 
group of houses about half a kilometre 
away on the southern side of the 
previously mentioned ride, and about 
20m below the top of the ridge. 

Although the area was partly obscured 
by trees I fancied I could see a house 
under construction. It was a round about 
route to get to the other side of the gul¬ 
ly, but I eventually found myself in the 
appropriate street and confirmed my 
suspicion. There were only a few houses 
in the area anyway, and the new one 
was obvious. Clearly planned as a brick 
veneer it was, at this stage, little more 
than the timber frame and a tiled roof. 

There were several workmen present 
on the site so I strolled over and, on the 
pretext of being interested in the house 
design, struck up a conversation with 
one of them and, at the same time, 
managed to get a look under the tiled 
roof. As I expected, the roof was lined 
with bitumen impregnated insulation, 
coated with aluminium foil. Could this 
possibly be the answer, half a kilometre 
away, and well down the hillside? 

As casually as possible I put the ques¬ 
tion, "When did you put the tiles on?" 
There was a brief consultation, then 
someone announced, "Last week." 

"Do you remember which day? Which 
day you put the foil on, and which day 
you put the tiles on?" 

More consultation; then, "It was Thurs¬ 
day. We put the foil on on Thursday and 
the tiles on on Friday." 

I thanked them, made a little more 
polite conversation, then took my leave. 
In retrospect I realise it must have seem¬ 
ed a funny conversation. Why on earth 
would a TV serviceman want to know 
exactly which day the foil and tiles went 
on a strange house? I suppose they 
wrote me off as some kind of drongo. 

But, as far as I was concerned, I had all 
the evidence I needed. Granted, it was 
circumstantial, and not enough to hang 
someone on, but it was enough to con¬ 
vince me. And I wonder whether the 
dimensions on some of the foil sheets 
might just happen to approximate some 


fraction of a wavelength at 5A's 
frequency? 

Well, that's my friend's story and I think 
it demonstrates, if nothing else, just how 
vunerable are the reception conditions 
in fringe areas. And, while I hesitated to 
mention it to my friend, I can't help 
speculating on how many more houses 
are likely to be built on the other side of 
that particular gully. I understand there 
are plenty of vacant blocks! 

NO GREEN SIGNAL 

My next story comes from my own 
bench, and is on a completely different 
theme. The actual incident took place 
several months ago and I held off writing 
it up, initially, to make sure that the job 
didn't bounce and later because I had 
other stories which were more topical. 
Anyway, the end result has been a long 
testing period, the significance of which 
will become apparent later. 

Another interesting aspect of the story 
was the customer's reaction to the 
original fault. To be perfectly honest, my 
opinion of the average viewer's sense of 
the artistic, colour balance, or visual 
fidelity - call it what you will - is pretty 
poor. For most of them a picture is 
perfectly satisfactory if (1) it moves, and 
(2) it is coloured. 

It matters little what the colours are, or 
how they relate to colours in real life. Let 
the average viewer loose with contrast, 
brightness, and colour controls and he is 
likely to produce something that might 
well rival "Blue Poles" as a surrealistic 
masterpiece — apart from the price tag, 
that is. 

Against such a background, based on 
years of experience, it came as a very 
pleasant surprise to encounter a 
customer who was both critical and ac¬ 
curate in their assessment of picture 
quality. The customer in question was a 
lady who had been a regular customer 
for many years. The set was a JVC model 
7765AU, about five years old, and for 
which I had erected an antenna when 
she bought it. 

Her description of the fault, when she 
rang me, was that the set had lost its 
green content. Such a positive statement 
was, in itself, quite a surprise. Most 
customers — if they realised that there 
was anything wrong with the picture at 
all - would probably not get beyond 
describing the picture as ". . . having 
gone all funny". 

I asked a few discreet questions and 
was forced to the conclusion that the 
description was very probably quite ac¬ 
curate. And she went on to describe the 
sequence of events leading up to the 
failure. It appeared that she was wat¬ 
ching the set when suddenly, in the mid¬ 


dle of a commercial, there was "... a 
great rainbow of colours, which I 
thought was part of the commercial. But 
when the mass of colours subsided, the 
picture had lost its green content." 

So I made an appointment and, in due 
course, fronted up to the offender in the 
lady's lounge room. Her description was 
completely accurate; there was no green 
in the picture at all. But having clarified 
that point, and taking into account how 
the failure had occurred, I wasn't quite 
sure what to look for. 

If it had been a gradual loss of a col¬ 
our, in a set of that age, I would have 
guessed that the picture tube was on the 
way out, with that particular gun being 
the first one to show its age. Even so, it is 
often possible to restore the perfor¬ 
mance, simply by grey-scaling the set, 
assuming that there is sufficient reserve 
performance left in the gun. 

But the sudden onset of the fault, 
coupled with the total lack of green, 
seemed to suggest that the green gun 
had suffered a catastrophic failure; 
meaning a new tube. Except for one 
thing. The lady pointed out that, when 
the set was first switched on from cold, 
the first colour to appear on the screen 
was green. Then, as the tube warmed 
up, the green faded out completely. I 
checked this, just to make sure, but I 
wasn't really surprised when it proved to 
be exactly as the lady said. 

TESTING THE TUBE 

So was it a failure of the green output 
stage or associated drive circuitry? At 
that stage I decided to try grey-scaling 
the set, just to see what happened and, 
hopefully, pick up a clue in the process. 

In this set luminance and chrominance 
signals are mixed in the red, green and 
blue output stages. The red, green and 
blue chrominance signals from the 
demodulator, IC302, are fed to the 
respective bases, while the luminance 
signal from the video amplifier, X207 etc, 
is fed in parallel to the three emitters via 
suitable isolating and gain control 
networks. 

More specifically, the luminance level 
to the blue stage is fixed, and the levels 
to the red and green stages only are 
variable, via RIO and R08 respectively, 
each being a 200Q pot. These are 
designated as "drive" controls. At the 
same time, there are three "cut-off" con¬ 
trols, again in the emitter circuits, R02, 
R04 and R06, each being a 5kfi pot fed 
from the 12V DC rail. 

There is also a "screen" control, a 2Mfi 
pot, R20, which varies the voltage on the 
picture tube G2, and serves as an overall 
sub-brightness control. The two "drive" 
controls are used to adjust the low lights, 
and the three "cut-off" controls to adjust 
the high lights. 

All of which turned out to be of little 
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Choose ROYEL for high reliability 
soldering and desoldering 


(Power 
(Unit 
Cat. ECT 


Modern components, fine tracks and high density circuits 
are vulnerable to both excessive heat and voltage spikes. 
Royel equipment helps even highly skilled operators to 
avoid these problems and improve their soldering standards. 


AVOIDS 

MECHANICAL 

OR 

MAGNETIC 

SWITCHING 

SPIKES! 


Temperature sensing by electronic feed¬ 
back enables the power unit to provide 
close temperature control. Electrostatic 
shield and grounded tip eliminate mains- 
induced electrostatic discharge problem. 
Separate earthed wrist strap can also 
be used. 


Soldering Pencil Cat. CT6 

The soldering pencil combines 
light weight (14g without cord) 
with slim, short barrel for 
safe penetration in modern micro 
circuitry. Handle remains cool 
despite its 40 watts of regulated power. 
Tips are 3mm dia. with a choice of 19 
standard profiles. 

• A larger tool, with 5mm tip dia. is also available. 


BUY FROM YOUR ELECTRONIC 
PARTS SUPPLIER E 282A 


ROYEL 


Royston Electronics 


N.S.W. 

VIC. 

TAS. 


(02) 709 5293 
(03) 543 5122 
(002) 34 2233 


QLD. 
S. A. 
W.A. 


(07) 277 4311 
(08) 42 6655 
(09) 381 5500 



Plug into ‘Eveready’ rechargeables, 


Our rechargeable range, in 
popular sizes, can be charged up 
to 1000 times on the new model 
ACC50E Charger, thus offering an 
extremely economical power 
source to the heavy-battery user. 
Especially ideal for photo-flash, 
movie cameras, tape recorders, 
transceivers and electronic 
games and toys. 

Please don’t hesitate to call for 
further information. 


Rechargeable Nickel- 
Cadmium Batteries. 

Union Carbide Australia Limited, 

Battery Products Division, 

157-167 Liverpool Street, Sydney. 

Phone: 2690656 
SALES OFFICES: 

Brisbane: 47-49 Sherwood Road, 

Toowong. Phone: 3716877. 

Adelaide. 121 Greenhill Road, 

Unley. Phone: 2720611 
Melbourne: 14 Queens Road. 

Phone: 261241,262332. 

Perth: 901 Hay Street. 

Phone: 3212926. 



Everead/ and' Union Carbide' are registered trade marks. 
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more than academic interest, because 
no amount of adjustment of the green 
drive control, or cut-off control, did 
anything to restore the green. So my 
next move was to make a voltage check 
around the drive stages, fully expecting 
to find that the green output stage col¬ 
lector had gone high and was cutting off 
the green gun. 

But, again, no joy. All three collector 
voltages were as close as one could 
wish, ranging from 130V on the blue 
stage to 140 odd on the suspect green 
stage. 

At this stage my suspicions swung back 
towards the tube since, superficially at 
least, it appeared that all the right signals 
and voltages were being fed to it, yet it 
would not respond. But I hesitated to 
make a firm decision without being ab¬ 
solutely sure, considering the expense 
involved. So I suggested to the lady that I 
take the set back to the workshop for a 
more detailed examination, just in case 
there was something I had overlooked. 

With the set on the bench I went 
through the adjustment and voltage 
checks again, with the same result. Then 
I decided to try another trick; interchang¬ 
ing the drives from the output stages. 

Unfortunately, all these connections 
were soldered, but I went ahead with 
the idea, even if it did take a little longer. 
And the result only added to the 
confusion, because I was able to get a 
green image on the tube. Another trick is 
disconnect the cathode of a suspect gun 
from its drive source and connect it 
briefly to chassis, which should turn the 
gun hard on. Again I brought up the 
green, and quite brilliantly. 

Thoroughly confused, and by no 
means convinced that I should replace 
the tube, I went over the circuit again, 
but could find nothing wrong. 

WHAT NOW? 

Which brought me pretty well to a full 
stop. The only other check I could think 
of was an emission test on the tube. 
Frankly, I don't have a great deal of con¬ 
fidence in such tests, but the main pro¬ 
blem was that I did not have a suitable 
adaptor to match this tube to my tester. 

My best assessment of the situation, 
taking all the symptoms and tests into 
account, was that there was nothing 
wrong with the circuitry up to the tube. 
That left the tube as the main suspect, 
yet I had proved that it could produce 
green if suitable voltages were applied. 

So, was it possible to brute force the 
green gun into working, if only to prove 
the point or perhaps provide an addi¬ 
tional clue? I took another look at the cir¬ 
cuit and, particularly, the biasing system 
for the green output stage. Part of this 
system is a 1.2kl2 resistor from the emit¬ 
ter to chassis, forming part of the voltage 
divider network from the 12V rail via R02 
(the 5k12 pot) and R22, a 1.8kl2 resistor. 


What would happen if we reduced the 
value of the 1.2kl2 slightly, increased the 
collector current, reduced the collector 
voltage, and turned the green gun on a 
little harder? 

It wasn't hard to try. There was a 1.5kl2 
resistor lying on the bench and, at a 
rough guesstimation, I calculated that, in 
parallel with the 1.2kl2 it would bring the 
total down to about 70012. I tacked it 
across the 1.2kl2, switched the set on 
again, and waited for the tube to warm 
up and stabilise. 

The result was quite dramatic. We now 
had green all right; far too much of it. 
Reassessing that situation I removed the 
1.5kl2 and reached for something rather 
higher; a 5.6kl2 which I calculated would 
produce something between 900 and 
100012. And that really hit the spot. It 
brought the green adjustment well 
within the range of the drive pot, R08, 
and, on going through a rough grey scale 
adjustment, we finished up with this con¬ 
trol at about its mid point and very close 
to where it had been before. 

THE PROBLEM SOLVED 

So we had, in fact, solved the problem, 
as distinct from curing the fault. But how 
legitimate was this approach? It was, not 
to put too fine a point on it, a form of 
butchery, something which I have always 
striven to avoid. On the other hand, it 
could do the set no harm, apart from 
driving the green gun a little harder. And 
if it was the green gun which was at fault 
- which I strongly suspect - then what 
did we have to lose? The tube would 
have to be replaced anyway, and if we 
extended its life by only 12 months it 
would surely be worth it. 

So I decided to take a chance, par¬ 
ticularly as this customer was able to 
understand what it was all about and 
unlikely to complain if the idea didn't 
work out. And, as I explained at the 
beginning, that was several months ago 
and the set hasn't missed a beat since. 
I've no doubt it will last 12 months, pro¬ 
bably a lot longer. 

And what was the nature of the fault in 
the first place? It's only guess work, of 
course, but my theory is that, when the 
tube turned on its kaleidoscopic display, 
it was the result of a lose fragment of 
metal or cathode material shorting some 
of the electrodes and being vaporised. 
Whether it was a metal fragment or 
cathode material the cathode was most 
probably involved, and lost some of its 
emitting surface as a result. 

This, in turn, could have completely 
changed the operating conditions of that 
gun, such that it was virtually cut off at 
the normal grid/cathode voltage. But, by 
reducing this voltage, it could be made 
to work again. 

Well, if anybody has any better ideas. 
I'd be happy to hear them. * 


“HEY” 

When yourin the market fora car you 
head for “Auto Alley”— 

For you, the electronic enthusiast, 
tradesmen, hobbyist or just an elec¬ 
tronic Nut, we’ve created “Silicon 
Alley” - better known as York Street. 
So no matter what you need in elec¬ 
tronics, drop your soldering iron and 
come on in. (OOP’S switch it OFF 
first) 


1 

SI 

in 

cl 

laii 



HOME COMPUTE 

Price 

Reduction 
March 



ONLY 

$ 149.95 


Includes Power Supply 

How about these for Hot Prices on 
Memory chips. 

4116 200 N - SEC: 1 to 24 @ $2.50 
ea. 25 up @ $2.00ea. 

61 16 C/MOS: 1 - 9 @ $9.95 ea. 

10 up @ $8.50 ea. 

BE QUICK LIMITED STOCK ONLY! 

LOOKING -TO - BUY a multimeter. 
We recomend KAISE Digital Model 
6221 @ $79.00. 

We also stock other models: 

SK6330 Auto range • hold - Trade Tax incl. 
Buzz - 10A AC/DC $1 21.50.$1 38.51 . 

SK6440 Auto range - 24 $ 85.00 $ 96.90. 

Ranges - 10A AC/DC 

SK6400 Auto range • 20 $ 75.50.$ 86.07. 

Ranges - 0.8% Acc. 

SK6221 Auto range - hold-$ 69.95.$ 79.00. 
Buzz - 10A AC/DC Econ. 

Plus of course all models of Fluke Hand 
held’s including their latest 8060B at 
$398.00 + Tax. Other instruments in¬ 
clude Standard Escort, Anigawa, Trio, 
Hitachi, Aaron and Goodwill. 

These are just a few of the many 
100’s of up - to - date Electronic 
items on display at:- 



DAVID REID ELECTRONICS LIMITED 

1 27 York Street, Sydney, 2000. 
orTelephone (02)29.6601 
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Battery back-up for 
the Car Computer 


Having painstakingly built your EA Car Computer and installed it in 
your beloved Kingswood, imagine the heartache of having the 
computer, or worse (?) the Kingswood, stolen. It’s a sad fact that 
any desirable accessory fitted to your car impresses not only 
passengers but also car thieves. With this easy modification you 
can remove the computer from your car to prevent theft but not 
lose any of the stored data. 

by COLIN DAWSON 


To remove the temptation from 
thieves, it is feasible to disconnect the 
car computer and hide it from view in 
the boot or elsewhere. The computer's 
only interface with the car wiring is 
through a 12 pin Utilux connector and 
with thoughtful mechanical installation it 
can be removed in a matter of seconds. 
Unfortunately, every time the computer 
is disconnected it loses any stored data. 
This includes the fuel flow sensor calibra¬ 
tion figure, as well as any trip data. This 
information must be re-entered each 
time the computer is connected and the 
tedium of doing this on a daily basis 
would tend to discourage most 
motorists. 

Presented here is a simple and inex¬ 
pensive method of providing standby 
power for your car computer. A 9V 216 
type transistor battery supplies power to 


the "12V" connection of the computer 
via a diode. This takes advantage of the 
"Vcc Standby" facility of the 6802 
microprocessor used in the computer, 
whereby 128 bytes of memory can be 
retained with a current drain of only 
12mA. The calibration figure and trip 
data are contained in this 128 bytes of 
memory. 

A socket on the back panel of the car 
computer will allow the standby power 
to be provided from an external source. 
This might be a suitable outlet installed 
in the boot of the car or a plug pack 
transformer for indoor storage. Although 
the battery can supply power for up to 
eight hours continuously, it is primarily 
intended to allow the computer to be 
moved from one power source to 
another without losing its vital data. 

Because the standby power is con- 



Two 1N4001 diodes and a 9V 
battery make up this simple circuit. 

Parts List 

2 1N4001 diodes 
1 4-way tag strip 
1 socket (to suit plug pack plug) 
1 9V battery, Eveready 216, etc 
1 battery snap connector to suit 
Hook-up wire, scrap aluminium 


nected to the "12V" terminal of the com¬ 
puter via a diode, it is not necessary to 
provide any switching in the circuit. The 
diode is normally reverse biased, effec¬ 
tively disconnecting the standby battery. 
To forward bias the diode, the "12V" ter¬ 
minal must fall to within 0.6V of the 
standby voltage. This will happen either 
when the car battery is very flat or when 
the computer is disconnected. In the 
case of the flat battery, the standby cir¬ 
cuit will be of no assistance, but it effec¬ 
tively prevents the "12V" terminal from 
losing power in the event of 
disconnection. 

The power socket on the back panel is 
also connected to the "12V" terminal via 
a diode. The purpose of this diode is to 
protect the battery from a plug having 
reverse polarity. The computer itself is 
immune to reversal of input polarity, 
having a protection diode. The battery 
diode, however, would be forward bias¬ 
ed, subjecting the battery to a reverse 
polarity charge. This could easily 
damage the battery, causing it to leak. 

The standby power — as we have 
presented it in this article — is an 
automatic function. As soon as power is 
removed from the computer, it takes 



This view shows how the battery back-up circuitry is mounted on the rear panel of 
the Car Computer. The two diodes are mounted on tag strip. 
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The EA Car Computer was described in 
the luly, August and September 1982 
issues (File 3/AU130,31,32). 


over and continues to provide power un¬ 
til it is exhausted. A possible disadvan¬ 
tage of this arrangement is that if you in¬ 
tend to leave the computer discon¬ 
nected from any power supply for ex¬ 
tended periods, the battery will be used 
irrespective of whether you want to re¬ 
tain the data or not. To prevent the bat¬ 
tery from needlessly powering the cir¬ 
cuit, it would be necessary to mount a 
switch on the back panel and use it to 
disconnect the battery. 

Construction 

All of the wiring and components for 
the standby power circuit can be accom¬ 
modated inside the back panel of the car 
computer. The battery is retained in 
position by a suitable clamp which can 
be made from a piece of scrap 
aluminium. The only other additions are 
a socket (to mate with the plug pack) 
and a three-way tag strip. The two 
diodes are mounted on the tag strip. 

The cathodes of the two diodes are 
connected to the "12V" terminal, with 
one anode connected to the battery 
positive terminal and the other to the in¬ 
put socket positive terminal. The layout 
of components on the back panel will 
depend on the location of the existing 
connector, but you could use the ac¬ 
companying photograph as a guide. 
Note that the battery must be mounted 
clear of the PCB pins. 

To test the standby power circuit, all 
that need be done is to connect the 
computer to its normal power source, 
enter some data, and disconnect the 
computer. Upon re-connection, the data 
you have just entered should still be 
available. £ 



INTERESTED IN ELECTRONICS? 
THEN WHY NOTTURN YOUR HOBBY 



Alan Mulraney. Stott’s Graduate, in his workshop. 


In this fast-changing electronic world people with interest and 
trainin g are going to be in demand. Turn your interest into a lucrative 
career in any one of the following fields: 

Computers • Industrial Controls • Medicine 

Radio Communications • Domestic Radio & Television 

Electronics plays an important role in these and many otherfields. 
With a Stott's Home Study Course, training is easy and will prepare 
you for a career in the manufacture, installation, commissioning, 
sales or servicing of electronic equipment. 

You’ll have experienced, professional instructors who will guide 
you through an integrated theory/practical program. They'll give you 
individual attention and advice, and prompt replies to all test 
assignments and queries. And best of all, you’ll study at your own 
pace, in your own home. 

Send the coupon today. It may be the smartest move of your life. 


Stotts W 

CORRESPONDENCE COLLEGE 

The name to trust in correspondence education. 


Melbourne, 159 Flinders Lane 3000 Tel 63 6212 
Sydney. 383 George Street 2000 Tel 29 2445 
Brisbane, Suite 3 65 Mary Street 4000 Tel 221 3972 
Adelaide. 85 Ptrie Street 5000 Tei 223 3700 
W. Perth. 25 Richardson Street. 6005 Tel 322 5481 
Hobart, 150 Collins Street. 7000 Tet 34 2399 
New Zealand, Box No 30 990. Lower Hutt Tel 670370 


Please send me free, and without obligation, 
full details of the following courses: 


The Stott’s range of courses 
in Electronics is: 


(PLEASE PRINT) 


MR MRS MISS.___AGE 

ADDRESS____ 

-POSTCODE_ 

Stott s undertake that no sales counsellor will visit you 


Intro to Electronics 
Digital Electronics for 
Technicians Servicemen 
Microprocessors 
AM Radio Receivers 
Radio TV Servicing 
Colour Television 

AIA/ST4162/EA383 
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Letters to 
the editor 


■I 


Telecom and the Davidson Report 


I would like to compliment you on 
your ''Editorial Viewpoint'' in the 
December 1982 edition of "Electronics 
Australia". Your comments on the David¬ 
son report are both accurate and timely. 
If some of Davidson's recommendations 
are implemented Telecom's customers 
will indeed pay. 

It is important to realise that at the mo¬ 
ment Telecom does not sell a commodi¬ 
ty. Telecom sells service. Your annual 
telephone rental is a fee for service. The 
telephone rental fee entitles you to any 
number of service calls without extra 
charge. Damaged wiring or equipment is 
replaced or repaired as often as required 
without extra cost. No extra charge is 
made for the man hours taken to restore 
service. 

Davidson made three recommenda¬ 
tions to change this: 

• Kecommendation 46: "Telecom's 
pricing policy should reflect costs to a 
substantial degree". 

• Recommendation 20-21: "The private 
sector should be permitted to participate 
in all aspects of terminal equipment 
marketing . . . and wiring in customers 
premises". 

• Recommendation 24: "Telecom's net¬ 
work interface should be at a junction 
box at the boundary of the customer's 
property or on the outside of the 


building as appropriate". 

Davidson explains his intent as follows: 
"customers .. . make their own ar¬ 
rangements in their own time either to 
correct a faulty telephone in their own 
premises or to buy a new handset". 

Now I wonder how many of Telecom's 
customers will think Davidson's alter¬ 
native is preferable? How will they feel 
about paying rent to Telecom to main¬ 
tain the service as far as their door and 
paying a contractor to repair their wiring 
and equipment? The contractor will 
charge a service call, an overtime rate 
where it applies, parts and labour. 

Another very important point is the 
abolition of cross subsidisation of rural 
services. Why are rural services running 
at such a huge loss? Simple. In city areas 
a telephone exchange services 
thousands of customers. In a rural situa¬ 
tion an exchange might serve as few as 
30 customers. Still they are only charged 
the standard connection fee if they are 
within 16km of the exchange. 

A typical example is the newly com¬ 
pleted Hill End Rural Automatic Ex¬ 
change, which serves only 78 customers. 
The cost to Telecom for external plant, 
installation of the exchange and conver¬ 
sion of subscribers equipment was close 
to half a million dollars. Yet customers 
within 16km of the RAX will be con- 


Axing commercials — times have changed 


The project "Remote Infrared TV 
Sound Control" stirs an old chord. 
Policies have changed over the years. 
Nearly 30 years ago, I submitted a 
design of a device (valve) I had made 
to kill radio commercials automatical¬ 
ly. The response from John Moyle, of 
revered memory, suggested that it 
wouldn't really do to publish it. I 
enclose a photocopy of J.M.'s letter. 

The device really worked and it is 
only as recently as six or seven years 
ago I dismantled it (only listen to the 
ABC you see). 

B. M. Byrne, 

Indooroopilly, Qld. 

John Moyle wrote as follows: 

"Your exceptionally ingenious cir¬ 


cuit arriving near Christmas time has 
placed far too much strain on my 
mentality for me to make any in¬ 
telligent comments about it other 
than to applaud the principle. On his 
return from holidays I shall hand your 
letter to Mr Williams who I am sure 
will not only be highly interested in it 
but will probably deal with it in his in¬ 
imitable manner. 

I doubt whether we could feature 
such a device in one of our designs 
for at least two of the local "B" class 
station engineers are very big men 
and would probably appear on the 
doorstep with axes. Thank you very 
much for the letter and good wishes." 
COMMENT: Times do change. We 
now feel that the big men with axes 
have probably grown frail. 
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nected for the standard fee of $150. 

Recently in the Dubbo district six new 
customers were connected to Telecom's 
network at a total cost of $20,000. 
Through cross subsidisation the cost to 
new customers was the standard $150. If 
Davidson has his way the cost to similar 
customers in the future will be nearer to 
$ 3 , 000 . 

Finally let's look at the effect on the 
country. Telecom has a "Buy Australian" 
policy. Over 80% of all goods purchased 
are bought here from private enterprise 
companies. Last year Telecom announc¬ 
ed their intention to purchase $700 
million worth of goods. By applying the 
80% rule, $560 million would be ordered 
from local companies. In fact substantial 
contracts have already been let. 

Davidson's recommendation 41: 
'Telecom should support the local 
(Australian) manufacturing industry only 
when it is in Telecom's commercial in¬ 
terest . .." How un-Australian can you 
get? Just how many jobs outside 
Telecom does Telecom support? In the 
1981/82 financial year Telecom poured 
$3.3 billion into the Australian economy. 

In addition to wages, payments to 
government authorities and interest on 
government loans, $920 million was paid 
to the private sector during 1981/82 - a 
healthy boost to local industry. 

Now where will the money made by 
private (multi-national) companies go? If 
it follows the usual trend of their profits 
anything other than the essential costs 
will go out of Australia. In the prevailing 
economic climate does Australia need 
Davidson's recommendations? I don't 
think so. 

R. W. Moffat, 

Orange, NSW. 

Follow-up on 
electronic power meter 

I wish to advise you of information this 
company received from the Energy 
Authority of NSW regarding an elec¬ 
tronic power consumption meter. 

The letter from this company publish¬ 
ed in December EA indicated a slow 
response to our enquiry, however after 
they contacted us arrangements were 
made for a discussion to take place. A 
representative from the Authority ex¬ 
plained the many problems they were 
coping with at that time which led to the 
delay. 

After this the Authority was most 
helpful in providing information to us 
and is doing quite a deal of research into 
the area of power metering. I hope this 
letter clarifies the situation. 

D. Hughes, 

Technical Consultant, 

Paltronix Pty Ltd, 

"Wollongong, NSW. 

(letters continued on pi 15) 
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The ETI 5000 System. Pristine. Pure. Cocaine for the ears. 

And to think that they are Australian made and designed. They can stand comparison with any kit or 
ready-built available - anywhere. In fact we still think that they are the world’s best amplifiers. We 
should be justifiably proud of 
this achievement 

i‘n Anri;^ --- — ■■■ REF: ETI JAN/MARCH 1981 


Cat KE4200 




We regret to advise that 
among other things, metal¬ 
work and sales tax increases 
have forced us to increase 
our prices slightly. Whilst we 
could have kept our costs 
down by using inferior comp 
onents, we refused to take 
this course of action. 


kPOWER OUTPUT 
FREQUENCY RESPONSE 


INPUT SENSITIVITY 

HUM 

NOISE 

2nd HARMONIC 
DISTORTION 

3rd HARMONIC 

DISTORTION 

TOTAL HARMONIC 

DISTORTION 

INTERMODULATION 

DISTORTION 

STABILITY 


SPECIFICATIONS 

Around 100W RMS into 8 ohms 
8Hz to 20kHz, +0 - 0,4dB 
2 8Hz to 65kHz, +0 - 3dB 

Note: these figures are determined soley by passive 
filters 

IV RMS for 100W output 
- lOOdB below full output (flat) 

-116dB below full output (flat,20kHz bandwidth) 
<0,001% at 1kHz (0,0007% on prototypes) at 100W 
output using a *56V supply rated at 4A continuous 
<0,003% at 10kHz and 100W 

<0,0003% for all frequencies lass than 10kHz and all 
powers below clipping 

Determined by 2nd harmonic distortion (see above) 
<0,003% at 100W (50Hz and 7kHz mixed 4,1) 
Unconditional 


$i 


5000 SEMES 
GRAPHIC 
EQUALISERS 

Laiest addition to the thoroughbred 5000 Series stable 1 David Tillbrook has once again produced a 'No 
Compromise' design This new component, a 1 3 octave equaliser gives you ABSOLUTE CONTROL over 
the acoustics of your particular listening enviroment. You get 3 SEPARATE CONTROLS for every octave 
of audio bandwidth to virtually eliminate the subtle nuances that are particular to your listening area 
1/3 octave equalisers have been used by professional engineers in Recording Studios and Live Concerts for 
over a decade now It is no accident that the advent of the 1/3 octave equaliser and studio quality live 
sound have gone hand in hand. BUT THERE'S A CATCH. One of these equalisers is not enough. You will 
have to buy 2 (for stereo). Quite a lot of money - but worth it if you want the best The Jaycar kit 
includes a fully prepunched plated chassis, pre punched heavy gauge front panel with silkscreened front 
panel to match the other 5000 components it is absolutely original You can purchase the kits one at a 
time for SI99 each or, for two. S389 a S10 saving. If you are one of the hundreds of happy 5000 users 
we are convinced that you will be |ust delighted with this unit 


Tne ultimate Hi-Fi power amplifier We call our model the "Black Monolith" because we 
feel that the name symbolises the intelligence that went into the design. 

The Jaycar ' Black Monolith" is without doubt the best kit of the project available. If you 
have doubts ring our Managing Director, Gary Johnston and he will tell you 1 (Be prepared 
for a long conversation). 

Several kit suppliers now have Versions' of the original 5000 P A. which claim to be similar 
to ours. This is simply not the case. 

Space does not allow us to show EVERY refinement that has been made to the 5000 but 
notable ones are 
EXCLUSIVE FEATURES 
- Rear panel mains fuseholder 
1% METAL FILM resistors used 
Flux shorting strap on power transformers 
Original chassis bar design 

Berylluim Oxide (Space Age Ceramic) TO 3 washers. (NOT flimsy Mica) 

Jig drilled and extruded heavy gauge, anodised heatsink bracket 

SUPE RFINISH front panel. STILL THE BEST now with blind tapped holes 

New heavy duty heatsinks for the driver transistors. 100% extra heatsink area and black 

anodised for greater efficiency (NOT in original design) 

Ventilation holes in metalwork at critical points (NOT in original design) 

Extra 3 pin DIN socket on rear panel (total 2) to power new 5000components 
IF YOU THINK THAT YOU CAN SAVE MONEY ON THESE KITS ASK YOUR SUPPLIER 
IF HE WILL GIVE YOU ALL OF THESE FEATURES AT THE PRICE MAKE SURE 
HAT YOU GET IT IN WRITING" (Write for new glossy leaflet (SAE)) 


Cat. 


KE4202 


“BLUEPRINT 


"One Swallow does not make a spring" 

- Neither does a few gold RCA sockets! 

Several of our competitors are imitating our "Blueprint" preamp by adding a few bits and pieces, notably 
gold plated RCA sockets to their standard kits. Unfortunately they have missed the point We supply 
gold plated sockets in our "Bluepnnt" pieamp but only where it makes sense to do this. i.e. on the 
inputs - NOT the outputs 16 gold sockets are provided by us. This, however, does not make a "Blue 
print". THIS DOES 

- Low capacitance screened cable 12 metres of it NOT Taiwanese cable as supplied in other kits Our 
cable costs us NEARLY 5 TIMES MORE than the Taiwanese stuff 

- Original ETI designed front panel Not an "AOAPTION" Our front panel is by far the nicest. 

- Factory pre tinned PCB's to reduce chances of dry or noisy solder joints 

- Quality LEDs, polished finish, multicoloured display 

- 1C sockets on line amp board 

- Special teat panel. 

- Special low noise selection LM394H NOT CH device in M C pieamp 

- Thermailoy (US made) heatsink on 7805 regulator 

- English Lorlin selector switches 

- Apart from the 16 gold RCA's we throw in a pan of gold plated line RCA plugs worth S5 
Special Nylon rear panel grommets 

So don't "Swallow" the facts before they are properly digested" 

You can't make a silk purse out of a sow's ear Send SAE for full specs. 


SPECIFICATIONS: 

Signal-to-Noise: — 102dB 
with respect to 1 Volt 
Frequency Response: 

12Hz - 105kHz to -IdB 
Boost/Cut: 14dB (28dB 
total) 

Distortion: 100Hz-0.007% 

1kHz 0.007% 

10kHz 0.008% 
(essentially irrepective of 
cut or boost) 

Current consumption (DC) 

Approx 100mA @ ± 15V 
(Requires 30V AC CT) 

Output short-circuit proof. 

AUSTRALIAN (NOTHONG KONG) 
MADE - SPECIAL BUILT RACK 
CABINET - QUALITY!!! 

Cat. KE4204 


BUY 2 AND SAVE $10 
- ONLY $389 


ALL 1C 

SOCKETS 

PROVIDED 


FUNCTIONS 

• MOVING COIL INPUT 

• MOVING MAGNET (DYNAMIC 
CART I 

•INPUTS (2 OF F 1 

• TUNER INPUT 
•AUX INPUTS 12 OFFI 

• TAPE INPUTS 12 OFF 1 

• INPUT LEVEL CONTROL 

• TAPE OUTPUTS (2 OFF i 
•400H/ CALIBRATION 

OSCILLATOR 

• LED AVERAGE (VUI 8. PEAK 

• LEVEL METERS 4fWB TO »9HB 


• MODE SWITCH. STEREO 
BALANCE CONTROL 
LINE OUT MONITOR OUT 
MONITOR VOLUME CONTROL 

FEATURES 

• EXTREMELY CLOSE TRACKING 
TO RIAA PHONO EO 

•GOLD PLATED CONNECTORS 
ON ALL INPUTS 

• ENGLISH LORLIN LOW NOISE 
SELECTOR SWITCHES 


• LOW NOISE 1 60ppm METAL 
EILM RESISTORS USED 

• TINNED FIBREGLASS PCB\ 

• LOW CAPACITANCE SCREENED 
CABLE USED THROUGHOUT 

• OUALITYIC SOCKETS 

• SPECIAL REAM PANEL 

• MULTICOLOURED RECT ANGU 
I AR LEDs USED 


NUMBER 1 
FOR KITS 


Jaycar 

125 YORK STREET SYDNEY 2000 
PHONE 264 6688 TELEX 72293 
NEVILLES CORNER 

Cm CARLINGFORD & PENNANT Hll.LS ROAD 
CARLINHFORD 
PHONE 372 4444 

MAIL ORDERS TO BOX K 39 HAYMARKE T SYDNEY 2000 

POST AND PACKING CHARGE S \t v*. SHOT* muiiHS 

SS 59 99 IS I SO S10 ST4 99 IS3 70 Mu.. * • K 10 10.. • 
STS S49 99 i$4 SO. SSO $99 99 >Sb SO S .. B 10 ... 1 / OOi- 

S100 up .SB 00. ... Bio., • 

Mail Order By BANKCARD IIB 
Via Your Phone l|SJ 
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GO ANYWHERE 240V PWR. KITS 

See EA May and June 82. These great new inverter 
kits enable you to power 240V appliances for your 
car, caravan or boat. (From Standard 12V 
car battery.) 

40 WATT 

Suits small appliances, i.e. turntable, tape deck, 
shaver etc. Variable frequency adjustment 
enables accurate speed control of turntable 
motors. 


NEW UNIVERSAL DC DC INVERTER 

SEE ETI MAG. SEPT. 1982 

Rated at 200 watts this versatile inverter can be simply 
configured for virtually any desired input/output 
voltage required by the winding format of T2. 

Typical input voltages: 12/24/32 V. Typical output 
voltages available: + 50, ♦_ 15, +_40, 1400 V. 

Now you can use high power hi-fi and PA amps for 
your boat, caravan etc. 

K 6509 includes metal case.$39.50 


See EA November, 1982 


IC 

Sockets 

Provided 


POWER 

UP 


K6700 $55.00 

300 WATT 

Fully regulated and overload protected 
XTAL locked frequency. 


40W FLUORESCENT LIGHT INVERTER 
FOR 12V BATTERY OPERATION 

Self-oscillating, push-pull inverter operates above 
the audible frequency range and is capable of driving 
two 20 watt or one 40 watt fluorescent tube to 150% 
of normal (240 volt operation) efficiency. 

Great for camping, working on the car, and of course, 
during power blackouts! 

Complete boxed kit, including all winding wire. 

K 6505 Includes Metal Case.$37.50 


A MUST 


NOW USING HIGH EFFICIENCY 
TRANSFORMER 


FOR YOUR 
COMPUTER 

~SYSTEM 

This great new Protect from EA is the answer 
to a Maidens Prayer. 

What Does it Do? 

A single 240v mams plug and lead feeds one 
unswitched master 240v ou tlet plus 4 switched 
240v outlets With say a hi-fi system plug 
your mam equipment item (e.g. Amp) into 
the master outlet and whenever you "switch 
on" your amp — presto - mams power is 
applied to the other 4 outlets i.e. simply 
"turning on" your amp turns on your tape 
cassette, tuner, turntable, graphic equaliser 
without mams spikes, plops etc. 

Just the shot for your Computer System. 
The Altronics Kit includes case and all outlets. 


Use to power hi- 
emergency lighting 


ELECTRONIC 
FLOURO STARTER 

(SEE EA OCT 1982) 


Save a fortune on Flouro Tubes 

★ Extends the life of your flouro tubes 
by 1.000’s of hours 

★ Instant ’ON'' — no more flickering at 
switch on 

K6300.$4.95 


• Gold plating on both PCB edge and edge 
connector. 

• Low age rate parallel resonant XTAL used. 

• Sockets for all IC’s 

K6750 $199.50 

S10 DELIVERY ANYWHERE 
IN AUSTRALIA! 


Cat K6000 


ETI'S BRILLIANT NEW 
DIRECT-CONNECT COMPUTER MODEM 


Drive Relays. Motors. Solenoids etc under 
software control Do something useful with 
your computer Like cook toast, control the 
hot water system, control anything that your 
imagination can think of Altronics supply 

★ TIP 31 B s not BD 1 39 s ★ IC Sockets 

★ DIP Headers Provided * 1 full meter of 
rainbow cable Two independent groups of 8 
outputs are provided Each can be configured 
to sink 3. 2 or 1 Amps from a 1 2v supply All 
components mount on 1 double sided PCB 
for ease of construction 

K9653 $44.50 


Employs unique ‘Commutated Filter’ design over¬ 
coming virtually all the problems involved with 
conventional modems. 

Super flexible unit facilitates communications 
between computers over cables, the telephone net¬ 
work and radio links. 

Unit connects to a standard RS 232 interface and is 
capable of both 1200/75 Baud and 300/300 Baud 
transmission and reception * Line switching; answer 
and dialing facilities on board. 

EXCLUSIVES: * Plated through, double sided PCB 
* Complete set of IC sockets * Kit requires 85 IN914 
Diodes for programming these are included * Ceralock 
resonator and matching balanced load capacitor used 
for long life and high accuracy * Telecom approved 
isolating transformer and Reed relays included. 

K 9644 .(See ETI Oct 82) . $169.50 


‘MICROBEE’EPROM PROGRAMMER 

VERSATILE. LOW COST & EASY TO BUILD 
^ f Great new project from ETI (Jan 1983) All 

components mount on a single printed circuit 
board Unit simply plugs into the Microbee 
1 0 port Su,table ,or 2716. 2732. 2532. 
2732A and 2764 s Burn your games pro- 
grammes and eliminate cassette loading times 

k . * Zero insertion force IC socket for eproms 

M0& * Sockets for all other IC ★ 1 x 2716 sup 

plied — get started straight away ★ Kit sup- 
plied in deluxe jiffy box. all mounting hardware 
ffiBfcgEfr included 

K9668 $48.50 


MODEM MONITOR AND CASE OPTION 1 


If you cannot afford a Video Monitor for your 
computer this is the kit for you Super stable 
oscillator design and very low modulation 
distortion ★ Works with both. B & W and Col 
our TV sets ★ Suitable for computers. TV 
games. TV pattern generators or what have 
you Deluxe kit featuring heavy duty diecast 
box for RF shielding ★ Input and output 
sockets 

K9760 $17.50 


VIDEO RF MODULATOR 

(SEE ETI OCT 1981) 


Having built the modems for our own computer use 
ALTRONICS strongly recommend (as do ETI) the 
inclusion of Audio and Visual Monitoring (signal 
strength). Our K 9645 includes all the components 
listed on Page 23 October ETI, custom ALTRONICS 
PCB, speaker, panel meter, front panel and case to 
house these options plus the full modem. 

K 9645 Modem Option I.ONLY $30.00 
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POWER 

CONTROL 

KITS 


COMPUTER KITS 
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EA DRILL SPEED 
CONTROLLER MK II 

For Universal Brush Type Motors 
Drawing up to 3 amps. 


TRANSISTOR ASSISTED IGNITION 
WITH DWELL EXTENSION 


EXPANDED-SCALE LED 
VOLTMETER 

HAS MANY APPLICATIONS 


Varies motor speed from a few RPM to full 
speed while maintaining good torque. Suitable 
for:— Drills and Drill Presses; Circular Saws; 
Jig Saws; Food Mixers; Movie Projectors. 
ALTRONICS Kit is complete with mains 
flex and plug and is supplied with Jiffy Box 
and solid steel front panel. 

K 6005 .VALUE $13.95 


THE EVER POPULAR 
MUSICOLOUR IV EA PROJECT 


The Altronics Kit includes all components 
for the modifications, detailed by Electronics 
Australia Feb. 1983. 

Yes, it’s bad enough paying $2.00 a gallon for 
petrol without wasting a fortune on an out of 
tune engine. Fit this transistor assisted ignition 
kit in minutes and start saving money from 
the very next petrol stop. Easy to build! 

K 4010.$35.00 


ETI design suitable for lead-acid wet cells, 
lead acid gel electrolyte, vented nickel 
cadmium types and so on and so on. 

Unit covers range of 10.5v to 15v 
Determine battery condition instantly 
Easy to Build! 

K4326.$9.50 


ETI "AUTO TESTER" 


OVERLOAD • 


•J£ 


(See ETI JULY 1982) " 

Output voltage 13.8 Vdc. 

Output current 7.5A continuous 

10A intermittent 
Regulation - 0 to 7.5A : 50MV 
Save the expense of a mams powered rig. 
Kit complete in every way. 


K3250. 


$84.00 , 


ALTRONICS K 3350 
MICROCOMPUTER POWER 
SUPPLY 

5 Volts <9> 3 Amps, + 12 Volts @ 2 Amps, 
— 12 Volts <§> 200 mA 

IltifMilrs H .MM! 

\!wTnnmi|Hiii>t- l*.S * 


This universal computer power supply is 
based upon an EA design. (Our version is 
uprated). 

+ 5 Volts for memory, CPU all Micro’s. 

+ 12 Vplts for RS232 interfaces etc. 

— 12 Volts handy for additional hardware 
using OP Amps. 

* Uses T0-3 Regulators + 5 V and + 12 V. 

* Heavy Duty Fan Type Heatsink. 

* Complete Boxed Kit with Delux Front 

Panel. 

NOTE: This unit has enough grunt to power 
most small disk drives. 


CAR ALARM 
ETI 084 


A staggering number of 
cars are stolen each 
year. Install an Altronics 
Alarm Kit and yours 
won’t be one of them. 


BATTERY CONDITION 
INDICATOR 

Ingeniously simple circuit indicates battery 
low-okay-overcharging, ETI Kit 


K 3350 


$59.50 


An Investment Against the Cost of a New 
Battery 

K4320.$4.95 


TWIN RANGE LED TACHO 
(see ETI Aug 1980) 


Circuit operates by detection of voltage 
drops in the electrical system and features 
a flashing LED for dash mounting as a 
deterrent to would be vandals and thieves. 

K 4084 .$12.00 


Unit suitable for 1, 2, 3, 4, 6 and 8 cylinder 
vehicles, 2 stroke or 4 stroke * fully 
compatible with conventional, CDI and 
transistorized ignition systems * includes 
protection circuitry to prevent noise and high 
voltage spikes from the points and coil 
circuit damaging the electronics. * 

Display flashes when over-reving occurs 
♦ only 3 connections required to electrical 
system. 

Check The Performance of Your Vehicle 
At A Glance! 

K 4324 .$24.50 


ALTRONICS 

For Address, Phone No. and 
Despatch details see our Double 
Page Advertisement pages 34 + 35 


K 4330 .$29.50 


13.8V HIGH 
CURRENT SUPPLY 


Protect Your Valuable Car and Contents 
Circuit detects minutest voltage drop across 
vehicle’s battery earth strap, tripping the 
alarm * uses Milspec LM394 ★ Quality 

diecast box * genuine fujitsu relay ★ auto¬ 
matic reset after pre set time period ★ installs 
in minutes ★ includes dash mounting LED- 
flashes to deter thieves. 


Polarity and Overvoltage Protection 
Complete Boxed Kit 

K4334.$14.50 


Combination Colour Organ and Light Chaser. 
Four channel colour organ. Internal micro¬ 
phone or connect to speakers for colour organ 
operation. (The lights connected to each 
channel pulse in beat to the music proportional 
to portion of frequency spectrum concerned.) 
Four chaser modes forward and reverse. Out¬ 
put lamp load capacity a massive 2400 watts 
— that’s 100 party globes. Full instructions 
and every last nut and bolt included. Great 
for parties, shop signs, display windows etc. 

K5800.$89.50 


CURRENT 

TRIP 

CAR ALARM 

Exit / entry delay 
No false alarms 
State of the Art 
Design by ETI 


Handy little test gadget 
will enable you to check 
voltage drops, on/off 
battery charge voltages 
and resistances in any 
vehicle electric systems. 

Unit indicates: reversed 
polarity ★ voltage 
drops of 0.5Vor less * 
voltage between 12V 
and 13.5V ★ voltages 
above 13.5V * resist¬ 
ance below 150R ★ 

resistance 10K or above 
♦ resistance 50K or 
above. 


AUTO 


TESTER 
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Design & build 
your own solenoid 

While most readers probably understand the general concept of 
a solenoid, few people have ever bothered to acquaint 
themselves with the theory or attempted to build their own. This 
article gives you some of the theory and shows you how to build 
a practical solenoid. 


Basic 

Electronics 



by JEFF SKEEN 


The shape of the magnetic field sur¬ 
rounding a bar magnet is probably 
familiar to most people. A demonstra¬ 
tion of the shape of this field using iron 
filings and a cardboard sheet seems to 
be a standard feature of science courses 
in secondary schools. Often the 
demonstration is extended slightly to 
show that a long coil of wire with DC 
current passing through it shares the 
same shape of field as the bar magnet. 

This coil of wire is called a solenoid, 
which is defined by the Chambers Dic¬ 
tionary of Science and Technology as: "A 
current-carrying coil, of one or more 
layers. Usually a spiral of closely wound 
insulating wire, in the form of a cylinder, 
not necessarily circular. Generally used 
in conjunction with an iron core, which is 
pulled into the cylinder by the magnetic 
field set up when current is passed 
through the coil." 

The third sentence of the definition 
concerns us the most for this is the form 
our solenoid will take. We use the 
magnetic field of the solenoid to per¬ 
form work on a steel rod which in turn 
either operates or is part of the 
mechanism of a simple machine. To 
understand how the solenoid can move 
the rod and how much force the rod will 
apply to an external device, we require 
a knowledge of the basics of 
electromagnetism. 

When dealing with electromagnetism, 
it is fairly common to use an analogy 
with electric circuits to help understan¬ 
ding. Since the concepts of voltage, cur¬ 
rent and resistance are familiar and easy 
to understand, similar concepts are used 
for magnetic "circuits". In magnetics, the 
driving force or "voltage" which creates 
the magnetic field is a function of the 
electrical current and the number of 
turns of wire. It is called the mmf 
(magnetomotive force) and given the 
units, ampere-turns. 

Similarly, current in a magnetic circuit is 
called flux (measured in webers) and 
magnetic resistance is called reluctance 
(measured in Henrys ’). These terms can 


be be put together to form a sort of 
magnetic equivalent of Ohms Law. 

Therefore, just as we write emf = cur¬ 
rent x resistance for the electric circuit, 
we can write mmf = flux x reluctance for 
the magnetic circuit. 

The reluctance (R) of the magnetic cir¬ 
cuit is calculated in terms of its magnetic 
length, area and conductivity (f m ,A m and 
fi, respectively). Thus: 


R = 

(strictly speaking, is termed 

magnetic permeability rather than 



Most of the parts will be available from 
the garage junkbox. 


magnetic conductivity). yi Q is a constant 
called the permeability of free space and 
has the value 47t x 10 H/m. /x, is the 
permeability of the materials through 
which the flux is flowing. 

Usually /x, has a value around 1, the ex¬ 
ception being the ferromagnetic class of 


materials such as iron, nickel, etc (and 
their alloys) which can have /x r values ap¬ 
proaching 1 x 10 6 . Since /x r is a conduc¬ 
tivity measurement, a high value in¬ 
dicates that the material presents very lit¬ 
tle resistance to the passage of flux and is 
therefore a good magnetic conductor. 

Iron transformer laminations and other 
iron pieces do not have /x r values this 
high, a typical value being closer to 
1000. This means that air, with a /x r value 
of 1, forms a poor magnetic insulator 
around the iron and flux leakage through 
the air can be significant. This can pre¬ 
vent a simple analysis of the magnetic 
circuit since it is usually very difficult to 
determine the precise value of the 
leakage flux without first building and 
measuring the circuit! 

Usually some assumptions about 
leakage flux and other uncertain 
parameters are made during the initial 
calculations and these values are subse¬ 
quently corrected in later calculations as 
more data comes to hand. 

To start our analysis of a solenoid we 
begin with the simplest case, that of a 
single loop of wire suspended in air. 
Since air has a /x r which equals one the 
term /x G /x r can be simplified to just p Q . The 
magnetic field strength (H) along the axis 
of the wire loop can be determined us¬ 
ing calculus, and is equal to l/2r, where I 
is the current in the wire and r is the 
radius of the loop. 

If we cascade the wire loop to form a 
long air-cored solenoid, the formula for 
the magnetic field strength becomes, H 
= Nl It. where N is the number of turns in 
the solenoid, I is the current passing 
through the turns and f is the length of 
the solenoid. 

Since the amount of magnetic pull we 
can create with the solenoid is related to 
the field strength, the above formula 
tells us how we should wind the coil. 
The length term in the denominator 
should be made as small as possible in 
order that the field in the centre of the 
coil be as large as possible. This indicates 
that a short fat coil will produce more 
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field strength than a long skinny coil. 

The disadvantages of a short, fat coil 
are that it will only exert a strong force 
over a short distance, and that the outer 
turns use proportionally more wire per 
turn than do the turns on a thinner coil. 
On the other hand, the long solenoid 
while acting over a greater distance, will 
produce less pull and may need more 
turns to compensate for this. 

The trick then, is to balance the coil 
dimensions and produce a coil with 
enough pull over the required distance 
while using the least wire. 

By now some readers will be saying 
"why not encase the coil in an iron jacket 
so that the flux does not have to pass 
through the high reluctance of the air?" 
This is precisely what we do as our next 
trick for increasing the field strength. The 
net increase in field strength, however, is 
not as strong as we might first expect 
due to the behaviour of the field when 
outside the solenoid. 

As the flux emerges from the centre of 
the solenoid it spreads out (in theory to 
infinity) into the surrounding air. 
Although air has a high reluctance, the 
flux is travelling through such a large 
area that the effective reluctance 


PARTS LIST 

7 lOOg spool of .5mm enamelled wire 

1 15cm length of 12mm aluminium 
tubing 

1 steel bolt , 70mm long , 9mm 
diameter 

1 threaded female water pipe coupling , 
40 x 25mm 

1 piece of galvanised iron sheet , 700 x 
100mm 


becomes quite low. The electrical 
anology of this is with wire, where a 
large cross sectional area will have less 
resistance than a small cross sectional 
area of the same wire. The use of an iron 
jacket therefore, does not produce the 
large decrease in reluctance (with atten¬ 
dant increase in field strength) one 
would first suppose. 

The use of a jacket does however pro¬ 
duce a neat unit which can be clamped 
into position with "U" brackets. This 
allows the solenoid to be used for pro¬ 
jects such as electronic locks where the 
ability to mount the lock securely on or 
in a wall is a must. 

The end cheeks of the coil are used to 
prevent the wire from unravelling and to 
provide a low reluctance path for the 
flux, away from the bottleneck of the 
solenoid core. In addition, the solid end- 
cheek forms a magnet which locks the 
metal bolt into position when the power 
is applied. 

By making a few assumptions about 
the magnetic flux path around the 


32K BYTES FOR THE ZX8I 

SPECIAL RAM PACK FOR THE ZX81 


This board uses dynamic RAM chips for 
lower cost and lower power 
consumption. Simply plugs into the ZX81 
expansion port offering 32K BYTES for 
basic programmes and data handling. 

No extra PSU required. 

Extra memory to help you build your 
ZX81 into a powerful microprocessor 
system at an affordable price. Compare 
the price with other RAM PACKS 
available on the market! 



welcome here 



Price for 32K Ram Pack (RP 32) 
WAS $165.00 


NOW $125.00 incl. P & P (Aust.) 
FREE CASES AVAILABLE SOON 


ZX 80/81 PROGRAMMABLE CHARACTER GENERATOR 


Using simple BASIC programs you can 
create your own unique character sets 
and graphic symbols for games, High 
Res graphs and charts and interesting 
patterns. 


UPGRADEYOUR ZX80 
GRAPHICS 

Now you can upgrade your ZX80 to the 
full animated graphics of the ZX81. Your 
ZX80 will now run in SLOW mode. 

Fully assembled price only $38.50 incl. 

P & P (Australia). 

Works only in conjunction with 8K ROM 
from Sinclair (not incl.). 


Program symbols normally available 
only on more expensive microprocessors 
and you are not limited to 
preprogrammed graphic sets. 

Fully assembled price $95.00 incl. P & P 
(Australia). 

Uses the 8K ROM from Sinclair (not incl.) 

Please send order or S A E for further information to: 

VENDALE PTY. LTD., Dept A7, Box 456, 
Glen Waverley, Victoria 3150. 

36 Plymouth St., Glen Waverley, 

(03) 232 0444. 

VENDALE 


Electronics is going digital. 
This book can help YOU 
go right along with it: 

Electronic equipment now plays an important role in almost every field of human 
endeavour. And every day more and more electronic equipment is “going digital”. 
Even professional engineers and technicians find it hard to keep pace. In order to 
understand new developments, you need a good grounding in basic digital 
concepts, and An Introduction to Digital Electronics can give you that grounding. 
Tens of thousands of people — engineers, technicians, students and hobbyists — 
have used the previous editions of this book to find out what the digital revolution is 
all about. The fourth edition has been updated and expanded to make it of even 


greater value. 


Here are the chapter headings: 


1. Signals, circuits and logic 

2. Basic logic elements 

3. Logic circuit “families” 

4. Logic convention and laws 

5. Logic design: theory 

6. Logic design: practice 

7. Numbers, data & codes 

8. The flipflop family 

9. Flipflops in registers 

10. Flipflops in counters 

11. Encoding and decoding 

Available from “Electronics Australia” 
mail order from “Electronics Australia’ 

$5.40. 


12. Basic readout devices 

13. Multiplexing 

14. Binary arithmetic 

15. Arithmetic circuits 

16. Timing & Control 

17. Memory: RAMs 

18. ROMs & PROMs 

19. CCD’s & magnetic bubbles 

20. D-to-A converters 

21. A-to-D converters 
Glossary of terms 

57 Regent St, Sydney. PRICE $4.50 OR by 
’, PO Box 163, Chippendale, 2008. PRICE 
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ROD IRVING ELECTRONICS 



SOUND TRIGGERED 
FLASH $26.50 

This easy to build sound or light operated flash trigger has 
many feature. 

Catch those 
spectacular and 
humorous 
moments like that 
time your mother- 
in-law slipped on 
the moss covered 
patio and broke 
her neck. ETI 568 
October 80 



“LE GONG” 

$14.95 


The "Le Gong" Doorbell with 
those unmistakable chimes 
generated by the LSI. A must for 
the man who has everything! EA 

February 81 


Li GOfiG 


LED LEVEL METER 

$27.00 

Build a Led level Meter with 
simultaneous peak and 
average display plus 60dB 
dynamic range. This kit is 
ideal for any application 
requiring a wide dynamic 
range level display. ETI 458 
June 81 



L0TT0/P00LS 

SELECTOR 

$22.50 

You have to be in it to win it 
. . . Take the chance out of 
winning the Pools as well as 
Lotto, and build the great 
new Pools/Lotto Number 
Selector. EA July 81 


ELECTRONIC 
ORGAN 

A 

$59.00 



"Electrotune” ... no its not for your car. It’s a 23-note 
Organ with Special Effects. Singalong with this fun to build 
Organ and amaze the family and neighbours like never 
before. EA July 81 


ETI 660 


WITH OPTIONS 

Kit inc PCB. ICs. Skts 

$99.00 

Colour Option 

$13.50 

Video Modulator In 

$14.50 

Plugpack to Suit 8VAC/1A 

$11.95 

Set of 4 (2114 Rams) 


3K Upgrade 

$17.00 

18 Keys plus Scotchcal Labels 

$29.00 



ETI October 81 


425 High Street, Northcote 3070, Melbourne, Victoria. Ph (03)489 8131. Telex No. 38897 
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solenoid, an estimate can be made of 
the pull required to separate the bolt 
from the bottom end cheek. The 
assumptions are: that all the flux flows 
through the iron and none through the 
surrounding air, that there are no airgaps 
between iron pieces, that the /x r 
(permeability) of the iron is 1000 and 
that none of the iron pieces carry so 
much flux that they saturate. 

The assumptions are of course incor¬ 
rect, but they do give us a maximum 
value of force which we could achieve 
with our present setup if conditions were 
ideal. 

Using the following data from our pro¬ 
totype solenoid: 

Number of turns, N; 1000 
Magnetic path length, l m ; 11cm 
Current, I; 2A 

Cross sectional area of bolt, A; 6.36 x 
10 5 m 2 

the magnetic field strength (H) was 
calculated to be: 

H = Nl/f m 

- ( 1000 ) ( 2 )/( 0 . 11 ) 

= 1.82 xIO 4 A/m 

From this the force (F) holding the bolt 
to the end cheek is: 

F = H 2 A hjiJ2 

= (1.82 x 10 4 ) 2 (4.5 x 10' 3 ) 2 7t (4tt x 10 7 ) 

( 1000 )/( 2 ) 

= 13.21 Newtons 


In the old Imperial system this is 
equivalent to a force of 3lb. In practice 
we could suspend just on 2kg (about 
4.5lb in the old units) with our 
prototype. 

If a compression spring is included 
between the bolt and the end cheek, 
there will be less force developed due to 
the high reluctance of the airgap around 
the spring. The best spring to use is one 


which will compress very flat, resulting in 
the least gap between the end of the 
bolt and the end cheek. 

The solenoid has been designed to 
work with a 12V power supply capable 
of delivering 2A. If no supply is available, 
a 12V car battery will suffice. Lower 
voltages can be used, however the force 
developed on the bolt will be correspon¬ 
dingly less. 

The coil is wound around a piece of 



COMPRESSION 

SPRING 


The assembly details are shown in this 
cross-section diagram. 


12mm (outside diameter) aluminium 
tubing. This tubing was selected since it 
provides a reasonable fit for a 9mm bolt. 
There is no reason why other diameters 
of tubing cannot be used provided they 
are made from a non-ferrous material. It 
is not advisable to use plastic tubing 
since the heat generated in the solenoid 
may melt the plastic if the solenoid is 
operated for longer than a few seconds. 


The outer jacket of the solenoid was 
constructed from a threaded female 
coupling normally used to connect two 
pieces of water pipe together. The 
coupling is made of galvanised steel with 
a length of 40mm and an inside diameter 
of 25mm. 

The end cheeks of the solenoid are 
produced by cutting out three circular 
discs from a sheet of flat 24G galvanised 
iron with a pair of tinsnips. The discs 
should have a diameter equal to the out¬ 
side diameter of the solenoid jacket. 
Two end cheeks should have a 12mm 
hole drilled through their centres to 
enable them to be slid over the 
aluminium tubing. 

The two end cheeks with holes in them 
are now slid over the aluminium tubing 
and held 40mm apart by building up the 
diameter of the aluminium tubing on the 
outside of the cheeks with electrician's 
tape. The wire can now be wound onto 
the aluminium tubing between the end 
cheeks. If wound neatly it is possible to 
fit almost an entire lOOg spool of 0.5mm 
wire into the solenoid jacket. 

The easiest way to wind the wire is to 
place the aluminium tube in the chuck of 
a hand drill and then place the body of 
the drill in a vice. One hand can now be 
used to turn the drill while the other 
guides the wire. The high gear ratio of 
the drill will also make winding the wire 
much quicker. The wire should be built 
up until its diameter is just less than the 
inside diameter of the solenoid jacket. A 
layer of electrician's tape is now wound 
tightly around the wire to prevent it 
unravelling. 

Carefully remove one of the end 
cheeks and place a piece of tape over 
the end of the coil to prevent turns fall¬ 
ing off. Use a hacksaw to cut off the 
aluminium tubing flush with this end of 
the coil. Slide the solenoid jacket into 
position over the coil, then tape the solid 
end cheek to the exposed end of the 
coil. The other end cheek can now be 
taped to the jacket and the aluminium 
tube cut to a suitable length. 

If a more permanent arrangement is re¬ 
quired the end cheeks can be glued to 
the jacket with epoxy resin adhesive. The 
wires from the coil can be run out be¬ 
tween the end cheeks and the jacket. 

The solenoid is not intended to be run 
continuously for more than about 30 
seconds at a time. About 25W is 
dissipated in the solenoid when it is 
operated from 12V and the resulting 
heat is far too much to be radiated from 
such a small package. This time limit is 
not really a disadvantage since in most 
applications, such as the mechanism of 
an electronic lock, the solenoid is only 
required to operate for short periods £ 
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This view shows the various parts of the solenoid prior to assembly. 

































50 & 25 YEARS AGO 


“Electronics Australia" is one of the longest running technical publications in the 
world. We started as “Wireless Weekly" in August 1922 and became “Radio and 
Hobbies in Australia" in April 1939. The title was changed to “Radio, Television 
and Hobbies" in February 1955 and finally, to “Electronics Australia" in April 
1965. Below we feature some items from past issues. 


Widess 

Weekly^ 


March 1933 

Tariff cut: On the eve of the 
Australian radio industry's great an¬ 
nual exhibition, the news that there is 
to be cut in the tariff on radio 
receivers has been received with mix¬ 
ed feelings. 

An examination of the new 
schedule shows that the rate per 
socket on foreign receivers has been 
reduced from 30/- to 25/-, and on 
British receivers from 20/- to 12/6 per 
socket. The ad-valorem duty of 35% 
and 55% respectively remains the 
same. 

Gunnery radio: A unique series of 
transmissions took place on February 
13 and 14 outside Sydney Heads 
when gun practice was in progress. 
The experiments were carried out by 
VK2HA who worked phone from the 
target ship for cast defence gunnery 
practice from South Head. 2HA is anx¬ 
ious to ascertain how the signals were 
heard in distant centres. The 
wavelength used was 40 metres. How 
many of our listeners heard the 
transmissions? 

☆ ☆ ☆ 

Circuit expose: Students of radio 
theory and design are naturally keen 
to know something more about the 
exhibits than the colour of cabinets 
and so on. However, for the benefit 
of those interested we have taken a 
run around the factories and stands to 
see what makes the various sets play. 
From what we have been able to see 
we regret that there is nothing really 
startling. With all the modesty we can 
scrape together we may say that 
anyone who has studied our columns 
for the last six months knows all 
about the sets in the Show. 

☆ ☆ ☆ 

Radio Inspector moves: Chief radio 
inspector (Mr Crawford), and the 
brilliant satellites of his department, 
are no longer to be found in the 


Southern City Telephone Exchange, in 
Castlereagh Street, next to the Fire 
Station. 

The great cabinet containing nearly 
200,000 radio listeners' names is no 
longer hidden from view, but stands 
against the far wall proclaiming to all 
visitors the impeccable honesty of the 
Australian listener, his integrity, loyal¬ 
ty to the Government, and faithful 
payment of taxation. Also, perhaps, 
his dislike and fear of prosecution in a 
law court. 

☆ ☆ ☆ 

Live Steam: This is not a story at all - 
it is a dream; but a tea shop in Japan 
was infested with flies (like this story), 
and the proprietor released clouds of 
steam from kettles at opposite ends 
of the shop. One kettle was attached 
to the anode of a battery; the other to 
the cathode; when the positive jet of 
steam collided with the negative jet in 
the middle of the room the ensuing 
thunderstorm electrocuted the flies. 


RADIO 

TIIIVmOH 

AND HOBBIES * * 


March 1958 

TV recording: Telerecording forms an 
important part of modern television 
programme techniques, for by this 
means, a programme can be transfer¬ 
red to film for use on subsequent 
occasions. 

Basically, this is achieved by feeding 
the video signals and synchronising 
pulses to a cathode ray tube capable 
of producing an intensely bright, 
short persistance picture. This picture 
is optically focused on to a "frame" of 
negative film stock and thereby 
photographed, the film then being 
moved on one "frame" for taking of 
the next picture, and so on. 

☆ ☆ ☆ 

Symphony telecast: In many ways the 
most interesting TV event of the 
month was the telecast of the Sydney 
Symphony Orchestra from the new 
studios of ABN. 


Viewers were treated to a musical 
program, simultaneously broadcast 
from 2BL, and regaled with close-ups 
and odd angles of the players in 
action. 

For those to whom such glimpses of 
the orchestra were new, no doubt the 
telecast was intensely interesting. The 
roving camera unearthed some quite 
surprising things about the players 
and their instruments. 

But, pictorially, sooner or later they 
become a dead loss. 

☆ ☆ ☆ 

Aero TV display: Constant efforts are 
being made to simplify the task of air¬ 
craft pilots, in the interests of both ef¬ 
ficiency and safety. Stress is laid on 
presenting the pilot with information 
with less dependence on ground 
staff. 

Test results indicate that TV-like 
flight data presentation will develop 
into a huge military and civilian 
business within a decade. 

Present design uses a special- 
purpose, high-speed electronic digital 
computer to transform input data 
from conventional sensing devices in¬ 
to signals which generate pictures on 
two flat-screen, transparent cathode 
ray tubes. 

☆ ☆ ☆ 

Radar traps: The Automobile Associa¬ 
tion, one of Britain's two road 
organisations, has objected to a 
police radar plan to detect vehicles 
exceeding the speed limit. 

The instrument, to be used at 
selected points in London, is a radar 
speedmeter, an American invention 
which, by* means of a beam from a 
patrol car, translates waves sent out 
by approaching vehicles into miles an 
hour. 

An AA spokesman said the associa¬ 
tion's principal objection was that the 
instrument was unreliable. 

They claimed it was impossible to 
identify a single vehicle from a 
number travelling past a given point 
together. 

☆ ☆ ☆ 

BBC tries stereo: The BBC recently 
carried out some interesting ex¬ 
periments with stereo transmission by 
broadcasting simultaneously the two 
channels from different stations. 

The left hand speaker channel came 
from the TV transmitter at Crystal 
Palace, and the FM station on 91.3 
MHz at Wrotham. 

The right hand speaker channel was 
put over the Home Service from 
Brookman's Park on 330 metres and 
the FM Home Service from Wrotham 
on 93.5MHz. 
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64K SI 00 STATIC RAM 


NEW! 


$369.00 + S.T. [NEW; 


<!bo> | 




SUPPORT ICs + CAPS — $30 + 

BLANK PC BOARD WITH 


S.T. 

DOCUMENTATION $95 + S.T. 


FULL SOCKET SET — $25 + 


S.T. 


FEATURES: 


ASSEMBLED AND TESTED ADD $40 


FULLY SUPPORTS THE NEW 
IEEE 696 SI 00 STANDARD 
(AS PROPOSED) 


★ Uses new 2K X 8 (TMM 201 6 or HM 611 6) or MK58725P rams. 

★ Fully supports IEEE 696 24 BIT Extended Addressing. 

★ 64K draws only approximately 500 MA. 

★ 200 NS RAMs are standard. (TOSHIBA makes TMM 2016s as fast as 1 00 NS. FOR YOUR HIGH 
SPEED APPLICATIONS.) 

★ SUPPORTS PHANTOM (BOTH LOWER 32K AND ENTIRE BOARD). 

★ -2716 EPROMs may be installed in any of top 48K. 

★ Any of the top 8K (E000 H AND ABOVE) may be disabled to provide windows to eliminate any 
possible conflicts with your system monitor, disk controller, etc. 

★ Perfect for small systems since BOTH RAM and EPROM may co-exist on the same board. 

★ BOARD may be partially populated as 56K. 


S.T. 

20 % 


16K STATIC RAMS? 


FOR 56K KIT 
$329 + S.T. 


The new 2K X 8, 24 PIN, static RAMs are the next generation of high density, 
high speed, low power, RAMs. Pioneered by such companies as HITACHI and 
TOSHIBA, and soon to be second sourced by most major US manufacturers, 
these ultra low power parts feature 2716 compatible pin cut. Thus fully 
interchangeable ROM/RAM boards are at last a reality, and you get BLINDING 
speed and LOW power thrown in for vrtually nothing. 


RITRONICS WHOLESALE PTY LTD, 

425 HIGH STREET, NORTHCOTE, VIC, 3070. TEL 489 8131 
48-50 A'BECKETT ST, MELBOURNE, 3001. TEL 347 9251 
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Books & 
Literature 


Robots and factories of the future 



THE ROBOT AGE by Peter Marsh. 
Published 1982 by Sphere Books Ltd, 
London, UK. Abacus paperback, 183 
pages, 132 x 198mm, illustrated with 
some photos and diagrams. ISBN 0 349 
12287 3. Distributed by Thomas 

Nelson (Australia) Pty Ltd. Price $9.95. 
While much has been written in recent 
years about robots and computers there 
is still a great deal of myth and confusion 
prevalent amongst many members of 
the public. This book should help im¬ 
prove that situation as it gives a very 
good historical perspective to the 
development of robots. Author Peter 
Marsh treats the subject with an English 
viewpoint which is appropriate since 
England was the country in which in¬ 
dustrial development first began. 

The theme that runs through Marsh's 
book is that England can only survive in 
the future by having a healthy secondary 
industry with substantial exports to the 
rest of the world. This must be, because 
England is not like Australia which has 
substantial agricultural and mining ex¬ 
ports. Even so, there is a lesson here for 
Australia. 

Marsh introduces the subject by giving 
the past history of industrial develop¬ 
ment which he splits up into three sec¬ 
tions: the age of mechanisation from 
1760 to 1840; the start of mass produc¬ 
tion from 1880 to 1920; and the entry of 
the computer from 1940 to 1980. He ex¬ 
plains how England took the lead in in¬ 
dustrial development and then lost it, 
first to America and then to Europe and 
finally to Japan. 

From there on, the Author introduces 


robot concepts, including feedback, and 
explains the differences between 
automation and the applications of 
robots. Robot vision and touch are also 
discussed. Typical applications in fac¬ 
tories are described and factories of the 
future are envisaged. 

In summary, this is an ideal book for 
the non-technical reader. It is infor¬ 
mative, balanced and easy-to-read. 
(L.D.S.) 

Regulated 
Power Supplies 

REGULATED POWER SUPPLIES by Irving 
M. Gottlieb. (Third edition.) Published 
1981 by Howard W. Sams & Co, In¬ 
diana. Soft covers, 423 pages, 216 x 
137mm. Illustrated with many circuit 
diagrams. ISBN 0 672 21808 9. Price 
$25.95. 

Collected together in this book is pro¬ 
bably everything you ever wanted to 
know about regulated power supplies 
and then some. In fact, such an enor¬ 
mous range is covered the book tends to 
neglect the finer detail at times. 
Although the book was written in 
America, most of the integrated circuits 
mentioned are readily available in 
Australia, and there should be no pro¬ 
blem in duplicating the featured designs 
if required. 

A brief summary of some of the more 
important topics covered in the book is 
as follows: 

Chapter one covers reasons for using a 
regulated supply, types of supplies - 
voltage and current, applications of 
regulation techniques and types of sup¬ 
plies to suit certain applications such as 
microprocessors, high voltage equip¬ 
ment and uninterruptable (or no-break) 
systems. 

Chapter two outlines static 
characteristics of regulated power sup¬ 
plies such as regulation, stability, protec¬ 
tion techniques and cooling. A practical 
example of using a thermal circuit to 
calculate the required heatsink size is 
also given. 

Chapter three examines the dynamic 
characteristics of regulated power sup¬ 
plies with sections on: dynamic output 
impedance, ripple, transient response 


and slew rate, radio frequency and elec¬ 
tromagnetic interference generation and 
noise. There is also a very good section 
on suppression of noise spikes which has 
applications in many other places. 

Chapter four covers the implementa¬ 
tion of the previously discussed regula¬ 
tion techniques and presents basic cir¬ 
cuits and design equations. A description 
of how the circuits work is also provided. 

Chapter five is devoted to the principal 
components used in regulated power 
supplies. Included are sections on diodes 
(zener and Schottky), regulator ICs, Darl¬ 
ington transistors, MOSFETs, gate turn¬ 
off SCRs, power transistors and filter 
capacitors. Choke and inductor selection 
criteria are also covered. 

Chapter six is titled "Linear regulating 
Supplies Using Integrated Circuits" and 
presents 50 pages of regulator circuits. 
Descriptions of how the circuits operate 
are given. 

Chapter seven covers switching type 
regulators with an emphasis on high 
power designs. Most of these run direct¬ 
ly from the mains and as such are not 
suitable for experimental power sup¬ 
plies. High frequency MOSFET designs 
are also included in this chapter. 

Overall the book probably represents 
good value for someone who has the oc¬ 
casional need to design a power supply. 
Even if nothing fits the bill exactly, the 
numerous circuits presented in chapters 
six and seven are an excellent source of 
ideas and techniques for the design of a 
regulated supply. 

Our review copy came from Jaycar Pty 
Ltd, 125 York St, Sydney. (J.S.) 

Electronic Music 

ELECTRONIC MUSIC SYSTEMS by Barry 

Klein. Published 1982 by Howard W. 

Sams & Co Inc, Indiana. Soft covers, 

302 pages, 136 x 216mm. Illustrated 

with diagrams. ISBN 0 672 21833 X. 

Price $24.95. 

This book, one of the Blacksburg Conti¬ 
nuing Education series, provides up-to- 
date information on the design and con¬ 
struction of electronic music synthesisers 
in a clear and easily readable format. 

Eight chapters are included, beginning 
with overall design considerations and 
moving on to power supply circuits, the 
application of control voltages, VCOs, 
filters, analog multipliers and delay lines 
and mixer circuits. The final chapter 
brings all the information together in the 
form of a construction guide for a 
modular synthesiser system based on 
the circuits described. 

Two appendices are provided, one 
covering construction techniques and 
the second providing data sheets and 
pin-outs for synthesiser integrated cir¬ 
cuits made by Exar, Signetics Corpora¬ 
tion, Matsushita, Reticon, Curtis Elec¬ 
tromusic and Solid State Micro 
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Technology. Some of these chips are 
available in Australia. 

Throughout the book the text is sup¬ 
ported by extensive circuit diagrams 
covering the use of the chips described, 
forming an excellent starting point for 
the constructor and experimenters. As 
with all overseas publications, some of 
the details of kit supplies and systems 
available "off the shelf' are not ap¬ 
plicable in this country, but this aside the 
book can be recommended. (P.V.) 

DATUM Handbook 

WORKING WITH DATUM by M. R. 
Haskard. 210 x 298mm, soft covers, 86 
pages plus listings and data sheets, il¬ 
lustrated with diagrams. Published 
by Techsearch Inc 1982 ISBN 
0-909386-34-X. 

This publication is a complete guide to 
the construction and operation of the 
DATUM microprocessor trainer featured 
in "Electronics Australia" from November 
1982 to January this year. 

The book begins with an introductory 
chapter covering microprocessors in 
general and continues with a guide to 
assembling and operating DATUM and a 
complete coverage, with examples, of 
programming and the 6802 instruction 
set. 

Some, but not all of this material has 
been covered in "Electronics Australia" 
but is reproduced here in more depth 
and supported by further listings. 

Separate chapters are provided on the 
DATUM Monitor program, the Motorola 
Peripheral Interface Adapter (PIA) chip 
and expansion of the basic DATUM 
board. Five appendices provide hexa¬ 
decimal tables, a listing of the Monitor 
program, fault-finding and specifications 
and data sheets for the MC6802, 
MC6821 and MC6850. 

All in all the book will be a valuable 
resource for the DATUM user. Our 
review copy came direct from the 
publishers, Techsearch Inc of the South 
Australian Institute of Technology, North 
Terrace. Adelaide, 5000. but they forgot 
to tell us the price. (P.V.) 

Spectrum analysed 

UNDERSTANDING YOUR SPECTRUM by 
Dr Ian Logan. Soft covers, 190 pages, 
140 x 210mm, illustrated with 
diagrams. Published by Melbourne 
House (Australia) Pty Ltd 1982. Price 
$17.95. ISBN 0 86759 114 5. 

The Sinclair "Spectrum" is yet to be of¬ 
ficially released in Australia and we do 
not know when it will be. This book, hot 
off the presses covers the programming 
of the computer in both Basic and 
machine code. 

Without having used the Sinclair 
machine, the book seems fairly com¬ 
plete, providing extensive details of the 


Basic dialect, machine code monitor 
routines and use of these routines in pro¬ 
grams. Memory assignments and Basic 
token storage are discussed in detail and 
four appendices cover the Z80 machine 
code instructions, decimal to hex¬ 
adecimal conversion, a list of current 
machine code handling programs and a 
section entitled "Spectrum Bugs". 

When Sinclair's "Spectrum" is released 
here this book will be a useful guide to 
programmers wishing to make full use of 
the facilities which the machine 
provides. 

Our review copy came from McGills 
Authorised Newsagency, 187 Elizabeth 
St, Melbourne, Vic, 3000, and the book 
is also available from Jaycar Pty Ltd, 125 
York St, Sydney, NSW, 2000. (P.V.) 

Memory manual 

MOTOROLA MEMORY DATA MANUAL: 
Published by Motorola Inc, 1982. Soft 
covers, 180 x 232mm, 330 pages. Price 
$7.95. 

This data manual covers memory 
devices made by Motorola Inc including 
TTL RAM and PROM, MOS static and 
dynamic RAM and EPROMs, including 
the latest 64k x 1 dynamic memory 
devices, 8K x 8 EPROMs and Electrically 
Erasable Programmable Read Only 
Memory (EEPROM), available from 
Motorola in 256 x 8, 2K x 8 and 32 x 32 
bit versions. 

Our review copy came from Paris 
Radio Electronics, Shop 1, 165 Bun- 
nerong Rd, Kingsford, NSW, 2032. Phone 
(02) 344 9111. 


Fairchild 
selection guide 



Selection 

Guide 



A short form component selection 
guide is now available free of charge 
from Fairchild distributors. The 28-page 
guide covers TTL, CMOS and MOS in¬ 
tegrated circuits, voltage regulators 
and linear devices, transistors and opto, 
electronic components. Distributors in¬ 
clude George Brown & Co, Ellistronics, 
Rifa and David Reid (New Zealand). 


LETTERS . . . from pi04 

The Wireless Telegraphy Act 

In your January, 1983 article "Scanners 
and Scanning" you posed the question 
"Is it legal?" 

It seems to me that it would be at least 
equally valid to pose the question "Is 
the Wireless Telegraphy Act of 1905, or 
any other Act of the Commonwealth 
of Australia relating to the transmission 
or reception of radio signals, 
constitutional?" 


As far as I can determine from reading 
the Constitution the only section under 
which the Commonwealth may claim to 
have the power to pass an Act relating to 
radio transmissions is Section 51 (v) 
which grants power with respect to 
"Postal, Telegraphic, Telephonic and 
other like services". 

If I am correct the point at issue is as 
follows: "Is radio communication and 
broadcasting a service like the postal, 
telegraphic and telephonic services of 
1901? 


I would like to point out that S.69 refers 
to the transfer to the Commonwealth of 
the State departments of "Posts, 
telegraphs and telephones" among 
others. To me this indicates that the 
framers of the Constitution were con¬ 
sidering the providers of Government 
communication services. 

I contend that S.51(v) refers to 
public (probably government fund¬ 
ed/supported/subsidised) communica¬ 
tions between individuals or subscribers 
to those services. I further contend that it 
is not intended to control the flow of in¬ 
formation whether by speaking in public, 
publishing newspapers or books, using 
pigeons or transmitting radio signals. 

Having said all this, I do not want to be 
accused of being an anarchist. I fully 
realise that frequency allocations are a 
scarce resource and need to be controll¬ 
ed by the government (which is — or 
should be - the people) in the same way 
as a decision must be made as to on 
which side of the road we must drive. 
However, it appears to me that at pre¬ 
sent the Commonwealth of Australia 
does not actually have the power under 
the Constitution to control the transmis¬ 
sion or reception of radio signals any 
more than it has power to control other 
forms of electromagnetic radiation such 
as light or X-rays. 

I do not doubt that this power, if it not 
vested in the Commonwealth under the 
Constitution, resides with the States. 
Therefore as a first step to replacing (or 
validating) the Wireless Telegraphy Act 
of 1905 it will be necessary for the Com¬ 
monwealth to request the States to cede 
to it their powers to control deliberate 
radiation (and reception?) of at least part 
of the electromagnetic spectrum. 

P. B. Taylor, 

Box Hill North, Vic. * 
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ROBOTICS 


JAYCAR - FIRST IN AUSTRALIA 
WITH THE VERY LATEST IN THE 
FIELD OF ROBOTICS 


Jaycar is the first major electronics company in Australia to stock useful robots in kit and built-up form. 
Shown below are two models destined to become standards. 


MICRO GRASP 


ONLY 


The Micro Grasp is the first low-cost true robot. Basically the unit has an articulated arm jointed at the shoulder, elbow and wrist positions. The 
| entire arm rotates on its base and has a motor driven gripper on the end of the arm. Each of the arm movements is SERVO CONTROLLED i.e. 
there are position sensors feeding back information to the interface board where it is compared with the programmed in intended position. Any 
positional error is automatically and continuously corrected. This servo action is independent of the computer, simplifying greatly the software 
to drive the robot All programming is carried out with a small number of common BASIC commands. The interface board is memory mapped 
using only 64 Bytes at any of the 1024 switch slectable locations. 

j Control of the Micro Grasp as a computer peripheral is accomplished thru the parallel expansion part of most small computers. To keep the cost to 
an absolute minimum and to increase the learning factor the Micro Grasp is supplied as a self-assembled kit. All components down to the last nut 
and bolt included, as is the power supply. 

MICRO GRASP KIT INCLUDING POWER SUPPLY Cat. XR1000 - SPECIAL INTRODUCTORY PRICE $499.00 
UNIVERSAL COMPUTER INTERFACE BOARD (in kit form) Cat. XR1010 ONLY $179.00 
23 + 23 way edge connector at $9.95 ZX-81 peripheral/RAM pack splitter board $10.95 

CALL IN TO OUR YORK STREET SHOWROOM AND SEE WORKING!! 


GENESIS 
P-102 


The P-102 is a much larger robot capable of lifting a 2Kg object and 
replacing it in an almost unlimited number of locations with great 
positional accuracy. 

FEATURES: — Low cost for this degree of sophistication. — Six 
axis control — Positional sensing — Continuous 
path motion — Microprocessor controller included 
— Learning ability - RS232C computer interface 
— Almost infinite number of step sequences — 
Weight 34Kg — Hydraulic operation. 

The P-102 is avialable in either kit or built-up form. 

KIT - Cat. XR1200 $4999.00 
Built, tested and guaranteed — Cat. XR1210 $5499.00 
(These prices DO NOT include sales tax which, if applicable is 20%) 


For further 
information 
on the P-102 
send SAE. 
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NEW PRODUCTS 




new; 


MICRO CHARTS 


Instant Data on the Most Popular 
Computer and Microprocessor Parts 


r*L «£ 




• Fully decoded data — no need to unscramble numbers 

• Instant Access 

• Compact 8V 2 " x 11" size 

• Durable credit card plastic — lasts a lifetime 

• Perfect for programmers and engineers — two-sided 
and totally comprehensive 

• Clear and concise tables for: full instruction set. dis¬ 
assembly, ASCII, base conversion, effect of flags, com¬ 
pare vs. jump, interrupt structure, pinout, cycle times, 
diagrams, bug notes, and much more... 

Cat. BM8500 Z80 CPU $12.95 

Cat. BM8501 8080A/8085A $12.95 

Cat. BM8502 6502(65XX) $12.95 




29.50 


COMPUTER 
TRANSFORMER 
BARGAIN 
ONLY A 

We have secured a quantity of a power transformer at a never-to-be 
repeated price. This transformer is ideal as the basis of an S-100 
power supply, but can be used for many other computer or general 
power supplies. 

SPECS: Primary 240VAC — Secondary 1: 15VAC 2 amp — Secondary 
2: 15V AC 2 amp — Secondary 3: 8VAC 8 amp. 

A typical DC supply could be +15V DC @ 1.5A & 5VDC @ 8A 
or ±12V DC @ 2A & 5V DC @ 8 A. 

This transformer would normally sell for around $50 but for March 
only $29.50. Brand new stock. 


QUALITY 
REED SWITCH 
SLASHED!!! 


_ illl^ 


- 


each 


There are reeds and there are reeds. This one is a beauty. Firstly its 
ALL gold plated with precious metal contacts configured in Single 
Pole Changeover (i.e SPDT). The glass envelope is inert gas filled. 
The envelope is 36mm long and 5mm diameter — total overall inc. 
leads 90mm. This is a three dollar reed normally. But — March only $1. 
Cat SMI050 


The 
Probe Case 




AT LAST! WE HAVE A QUALITY PROBE CASE AFTER HUND- 
DREDS OF CUSTOMER REQUESTS. 

Includes grey plastic case shell halves; threaded 1.5 inch (38mm) 
probe tip; hexagonal-barrel female probe tip connector; 36 inch (914 
mm) polarised two wire power cord with red, black vinyl jacketed 
alligator clips attached, molded strain relief feature; pre-cut perf 
board; mounting screws. Dimensions: 147L x 25W x 18Hmm. Weight 
85 grams. Useable PCB area 3.9 x 1.0 inches. Cat. HB6400 


SOLAR 
CELLS 
NEW 
LOW 
PRICE 

FROM $3.45 

Cat. ZM9000 — 20mm Square unit which gives a whopping 0.4V 
@ 100mA in bright sunlight! Can be stacked in series or parallel 
for higher voltage/current combinations. Square cut for efficient 
packing density. 

Only $3.95 ea or $3.45 10+ each. 


low cost 1C inserters superbrigHTLED 


Up until now these have cost a fortune!! 
Features: 

— CMOS SAFE conductive plastic 

— Exclusive bent pin alignment guides in 
handle . 8 to 40 pins. 

— Ground strap can be connected. 

— One hand operation. 

INSERTERS 

CIT820 8-20 pin ONLY $5.95 

CIT2428 24-28 pin ONLY $6.95 

CIT3640 36-40 pin ONLY $8 95 

CIT22 22 pin $6.50 

EXTRACTOR 

Deceptively simple looking 
device. One piece metal 
construction. 8-40 pins 
ET—840 ONLY $2.95 

IMPORTANT!! 

Don't be conned into 
buying a non conductive 
inserter/extractor. The 

possible static damage to 
your MOS I.C.'s could 
cost you a fortu ne I! 


AND 

EXTRACTORS 


The average 1 5 cent LED has a light output of 
1.8mCd (milli Candelas) at 20mA. 

Can you imagine a 200mCd LED 7 (at 20mA)? * 
Well if you can’t buy one and find out. \ 
They are ideal for panel illumination or very 4 
low current work. (They will still give useful * 
light at 1mA!). \\t' I 


i clear 
3c each < 


) up only 


Cat. ZD1790 






from 

2.95 


Javcar 


120 YORK STREET SYDNEY 200i 
PHONE 204 6688 TELEX 72293 
NEVILLES CORNE R 
Cm CARLINGFORD 7. PENNANT 
CARLINGFOHD 
PHONE 8 72 4444 

‘. AIL ORDERS TO BOX K 39 HA 


NUMBER 1 
FOR KITS 


T ANDPACKI’l 
S') 99 iSI 00 
S49 99 'S« 


Mail Order By BANKCARD 
Via Your Phone 








































New Products... 

Product reviews, releases & services 


Versatile function generator from Parameters 



A new function generator from 
Parameters Pty Ltd provides frequency 
coverage from .001Hz to 5MHz in eight 
ranges. Designated the Model 3030, the 
B&K Precision instrument provides selec¬ 
table sweep times from 10ms to 100 
seconds and linear and logarithmic 
sweep operation selectable by a front 
panel pushbutton. 

For applications which require an 
unusual wave shape, a variable sym¬ 
metry control allows the shape of any 
waveform to be altered from 5% to 95% 
of the duty cycle, allowing the square 
wave output, for example, to generate 
rectangular waves or pulses, or the ef¬ 
fects of harmonic distortion to be 
simulated. 

Sine, square and positive and negative 
going ramps can also be selected by us¬ 
ing a combination of three function but¬ 
tons and the symmetry control. In all, 
seven of the most commonly used 
waveforms are generated by the 3030. 
Open circuit output is 20V peak to peak 
or 10V into a 50ft load. Three attenuator 
switches provide calibrated attenuation 
in 10dB to 60dB steps while another con¬ 
trol provides continuously variable at¬ 
tenuation to 20dB. 

In addition to conventional function 
generator applications, the 3030 can be 


used to generate tone burst signals for 
audio speaker tests, TIM distortion tests 
in amplifiers, communication systems 
decoder alignment and other specialised 
applications. 

Additional versatility is provided by a 
variable DC offset control with built-in 


protection circuit. 

Because of its versatile capabilities, the 
B&K-3030 is well suited to a wide range 
of applications. 

For further details contact Parameters 
Pty Ltd, PO Box 573, Artarmon, NSW, 
2064. Phone (02) 439 3288. 


New series of switches 
from Associated Controls 

Associated Controls has been ap¬ 
pointed the Australian distributor for the 
MEC 75 range of modular switches and 
keycaps, known as UNIMEC, a new type 
of miniature pushbutton switch for 
printed circuit board mounting. 

The keyswitches offer six different 
types of switch functions, selected by 
connections to the appropriate key ter¬ 
minals when the switches are mounted. 
Applications include industrial equip¬ 
ment, games and professional keyboard 
products. In fact, the UNIMEC system 
can replace up to five different switch 
types with resulting savings in inventory 
and bulk purchasing. 

The switches can be used in any con¬ 
figuration including vertical or horizontal 
rows or keyboard arrangements, and are 
shaped to help centre the finger on the 
button for smooth operation. Switches 
can be mounted on 2.54mm grids in any 
configuration and LED illumination is also 
offered. 



Also from Associated Controls is a 
miniature rotary DIP switch, employing 
fully sealed construction and compatible 
with automatic assembly equipment. 

For further information contact 
Associated Controls, PO Box 21, 
Padstow, NSW, 2211. 


Zero voltage switching 
optically coupled Triacs 

TRW Optoelectronics has announced a 
new series of optically coupled zero 
voltage crossing Triac drivers intended 
to be used for control of Triacs switching 
resistive, inductive and capacitive loads 
in 220VAC lines. 

The three devices in the 220VAC range 
(there is also a 120VAC range) have LED 
drive currents of 30mA, 15mA and 
10mA and will not turn on at voltages in 
excess of 25V. The advantages of zero 
crossing switching include longer load 
life and reduced amplitude of line peaks 
since the full line voltage will not appear 
across the load when the Triac turns on. 
As a result, both power line and radiated 
interference are minimised. 

In addition to their role as power Triac 
drivers, the devices can be used as low 
level Triacs for driving small AC loads, 
warning lamps and display alarms. 

TRW products are distributed by Total 
Electronics, 9 Harker St, Burwood, Vic 
3215. Phone (03) 288 4044. 


118 


ELECTRONICS Australia, March, 1983 











Wattmaster Alco 
digital time switch 

Wattmaster Alco Pty Ltd has launched 
the latest in its lineup of digital time swit¬ 
ches, the "Digi 16". This model is design¬ 
ed for controlling air conditioning in¬ 
stallations where fans and chillers are re¬ 
quired to be switched at different times. 

Programs operate on a Monday to Fri¬ 
day and Saturday/Sunday schedule and 
two different programs can be incor¬ 
porated in each of these schedules, on 
both channels, giving a capacity of 16 
complete switching programs and 56 
switching operations. 

Time and memory are protected for 
ten hours in event of power failure by a 
rechargeable nine volt battery. Indicator 
lights show when channels are switched 
and which time schedules are operating. 

For further information contact Watt¬ 
master Alco Pty Ltd, 11 Rachael Close, 
Silverwater, NSW, 2141. Telephone (02) 
648 1332. 


Tandy introduce compact 
emergency transceiver 

Tandy Electronics has introduced a CB 
radio "for people who don't like CB 
radio". 

The Realistic TRC-411 is a 40-channel 
two-way radio that comes in a small car¬ 
rying case that can be stowed in the 
glove box or under the seat of a car until 
it is required. A telescopic antenna with 
a magnetic base attaches to the roof of 
the vehicle and power is supplied by a 
plug to the cigarette lighter socket. 

A single switch places the user on the 
CB emergency frequency, which is 
monitored 24 hours a day in most areas 
by volunteer radio operators belonging 
to organisations such as CREST. 
Assistance in breakdowns and accidents 
is readily obtained through the 
organisation. 

The TRC-411 also functions as a stan¬ 
dard 40-channel installation, and is said 
by Tandy to be particularly useful for 
those who want CB communications in a 
rented vehicle, or in handy portable 
form. Retail price is $149.95 from all Tan¬ 
dy stores. 


Royston UV exposure box 

Royston Electronics now has available 
the Mentron UV exposure box, designed 
for use with photosensitive PCB 
materials such as Dupont Riston 3000 
series and 3M Scotchcal materials. 
Designated model 300NSUV the unit is 
said to expose artwork down to approx¬ 
imately 0.55mm track separations. The 
exposure box is one of many products 
supplied by Royston to the electronics 
industry. 

Dimensions are 230 x 390 x 680mm (H 
x D x W) and the unit includes an ex- 


Jaycar kit for Playmaster Hifi AM tuner 



jaycar Pty Ltd has submitted for review a sample of the company's kit for 
Playmaster Hifi AM Tuner. A major feature of the kit is the very well-finished 
front panel. This is made of 12-gauge aluminium and features silk-screened 
light-green lettering on a black anodised background for a professional finish. 

The kit arrives neatly packed in a cardboard carton with ample packing to 
prevent components from being damaged in transit. According to jaycar, it is 
complete to the last nut and bolt and even includes adequate lengths of solder 
and hook-up wire. The three printed circuit boards are fibreglass and are pre¬ 
tinned for easy soldering. Readers should note , however , that some of the PCB 
holes will need to be enlarged to mount the coils and the tuning gang. 

The chassis is of 24-gauge cadmium plated and passivated steel while the 
wrap-around top cover is black Marviplate. All mounting holes and panel 
cutouts are pre-punched, as are the two holes that admit the alignment tool 
during the alignment procedure. The cabinet is designed for rack mounting. 

While we did not assemble the kit it appeared to be complete in every detail. 
All components are of good quality and there were no component substitu¬ 
tions in the kit we received. In some kits , though, low leakage RBLL electrolytic 
capacitors may be substitu^d for some of the tantalums , but this is perfectly in 
order. Photostat copies of the articles published to date were included with the 
kit. 

In summary , full marks to jaycar for the effort involved in putting together this 
kit and, in particular , for the presentation of the metalwork and front panel. 

Price of the Playmaster AM Tuner kit is $249 (plus p&p), while the alignment 
kit costs an extra $8. Further details from jaycar Pty Ltd, 125 York St , Sydney 
2000; or Cnr Carlingford and Pennant Hills Rd, Carlingford 2118. Telephone 
(02) 264 66 88. 


posure timing switch, non-skid rubber 
feet and foam backed circuit board 
clamps. 



Royston Electronics can also supply 
Royel desoldering tips, designed to 
operate with vacuum desoldering tools 
and claimed to provide significantly 
longer service life than conventional tips. 

The longer service life is made possible 
by a plating technique which uses a 
nickel plating inside and iron plating on 
the outside of the tip. 

Further information on the Mentron 
UV exposure box and Royel desoldering 
tips is available from Royston Electronics, 
27 Normanby Rd, Notting Hill, Vic 3168 
or 15/59 Moxon Rd, Punchbowl, NSW, 
2196. 
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New Products 


US defence contract 
to Aust. company 

An Australian company, Morris Produc¬ 
tions Pty Ltd, has won a $240,000 order 
for the supply of multi-layer printed cir¬ 
cuit boards for use in the US Navy stan¬ 
dard shipboard computer, as also used 
extensively in RAN ships. The contract, 
awarded by Sperry Univac Defense 
System Division, is one of the largest "off¬ 
set" PCB orders received by an 
Australian electronics firm. 

During the next 12 months Morris will 
manufacture and supply some 12,600 
multi-layer printed circuit boards as part 
of Sperry Univac's Australian Industrial 
Participation (AIP) program. The Sperry 
Univac computers are installed in Royal 
Australian Navy destroyers and frigates 
as well as RAAF Orion P3C patrol 
aircraft. 

The American company placed an in¬ 
itial test order with Morris early last year 
for 4000 multi-layer PCBs and rated the 
final product so highly that a big follow¬ 
up production order was placed last 
September. Morris is the first Australian 
company to manufacture multi-layer 
PCBs to US military specifications. 

Apart from its defence capability, Mor¬ 
ris Productions also provide a full printed 
circuit board service for Australian 
customers, particularly in the telecom¬ 
munications and computer fields. 


Scope Laboratories expands soldering range 



Scope Laboratories has released a 
redesigned version of their most 
widely used soldering iron, the Model 
SS "Superscope". Changes to the 
design include a more comfortable, 
impact-resistant temperature switch, 
and the handle is now orange and 
black. Apart from the new handle and 
switch housing mouldings, all parts 
are interchangeable with previous 
models. 

The new Scope "Solder System" also 
includes a power supply with an elec¬ 
trostatic shield in a matching housing 
with a soldering iron rest. The 


Superscope's thumb switch allows 
control of tip temperature over the 
range 200° to 500°C and also 
modulates the effective wattage of 
the iron from 20W to 140W to suit 
the work required. 

A 10W-70W "Miniscope" is also of¬ 
fered using the same power supply 
and a 12V version of the 
"Superscope" is also available. 

For further information contact 
Scope Laboratories, 3 Walton Street, 
Airport West, 3042. Phone (03) 
338 1566. 


Vibration meter 

from Tecnico Electronics 



Tecnico Electronics has been ap¬ 
pointed the Australian distributor for 
Showa Sokki Corporation handheld 
vibration meters and can supply the 
model 1330 digital vibration meter. 
Specifications of the meter include the 
ability to measure acceleration and 
displacement from 0-20G and 0-2mm 
peak to peak respectively over a band¬ 
width of 5Hz to 5kHz. Features include a 
measurement "hold" function and an 


output to drive a recorder or 
oscilloscope. 

The model 1022 is an analog instru¬ 
ment which incorporates a frequency 
analysis filter covering the range from 
10Hz to 1kHz. Acceleration can be 
measured to 3G, velocity to lOcm/se- 
cond and displacement to 1000/xm peak 
to peak. A recorder or oscilloscope out¬ 
put is standard. 

Both instruments are supplied with a 
vibration pick-up, contact probe and fit¬ 
tings, battery and carrying case. 

For further information contact Tec¬ 
nico Electronics, PO Box 50, Lane Cove, 
2055, (02) 427 3444 or PO Box 520, 
Clayton, Vic 3068, (03) 542 3333. 


Elmeasco has 
Datel-lntersil parts 

Recently released by Datel-lntersil and 
available from Elmeasco, the DAC- 
UP10B is a 10-bit digital-to-analog con¬ 
verter which includes internal data 
registers, a high speed output amplifier 
and an input reference amplifier. 


Outputs of up to 10V are possible with 
a settling time to within 0.05% of five 
microseconds. Two enable inputs 
simplify connection to microprocessor 
circuits and the device incorporates a 
buffer and amplifier to provide a 5V 
reference output voltage. 

Also available,from Elmeasco is an ap¬ 
plication note describing uses of the 
9010 Micro-troubleshooter "guided fault 
isolation" program. Application note 
B0163 shows how the Fluke 9000-series 
microprocessor probe can be used in 
conjunction with a fault isolation pro¬ 
gram to allow the probe to gather data, 
including a history of signal transitions, 
pulse counts and signature analysis 
details. 

In addition to being of value to users of 
9000-series equipment, Elmeasco sug¬ 
gests that the application note will serve 
as a useful background for those con¬ 
sidering the purchase of microprocessor 
test equipment. 

For further information contact 
Elmeasco Instruments Pty Ltd, PO Box 
30, Concord, NSW, 2137, or Elmeasco 
offices in all mainland states. 
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SCR A TRIACS 
SC 15 ID wo 

C103B 36 

C106B 68 

C1060 68 

Cl 220 1 30 

CU2E ' 80 

TRANSISTORS 
AC 126 60 

AC 12 2 41 

AC 178 78 

AC 18 7 S3 

AC 188 88 

A0149 1 76 

A0161 1 40 

A0162 1 4b 

AF127 88 

BC107 26 

BC108 24 

BC109 26 

BC1/7 27 

BC 1 78 28 

HC1/9 28 

BC212 18 

BC318 10 

BC327 10 

BC328 10 

BC338 10 

BCS46 10 

BC647 10 

BCS48 10 

BCS49 10 

BC5S0 10 

BCSB6 15 

BC557 10 

BC558 10 

BC559 10 

BC637 32 

BC639 71 

BC640 71 

BC Y /0 36 

BCY 71 40 

BD135 30 

B0136 35 

B01 37 36 

80138 36 

BD139 29 

BO 140 29 

80233 36 

B0235 38 

802 36 38 

8023/ 40 

BD238 40 

80262 68 

8026 3 68 

8043/ 4? 

8064/ 180 

806// 56 

80681 4/ 

B0682 4/ 

BDV64B 2 80 

HDVbSH 2 80 

BOY96 IBUX 801 

2 90 

BDY9/ iHUX 80l 

2 90 

HU 15 S2 

BF 1b7 62 

BF1/3 62 

BF180 b6 

BF184 bC 

BF 198 2C 

BF199 2( 

BF 33/ 4‘ 

BF 468 4F 

BF 459 4f 

BF 469 b< 

BF4/0 6( 

BF 494 7t 

BFY50 41 

BFY90 6? 

BU 126 1 7( 

BU208 1 9' 

BU326 1 71 

BUX80 2 9< 

MFE131 1 II 

MJ413 3 II 

MJ802 3 41 

MJ1001 2 31 

MJ15003 3 II 

MJ 16004 3 31 

M17966 9' 

MJ4037 7 6' 

MJ4036 6 9 

M 14607 3 7 

MJ1 340 6 

MJ1 360 7 

MJE 621 11 

MJC 700 4 

M/l BOO 4 

MJF 2966 1 / 

MJI 3066 1 6 

MPF 121 12 

MPF 131 11 

MPSA06 1 

MPSA06 1 

MPSA17 1 

MPSA12 1 

MPSA14 1 

MPSA4? 1 

MPSA56 1 

MPSA92 1 

MPF102 4 

MPF 103 6 

MPF 105 6 

MRF237 35 

MR F 454 26 5 

MRF475 39 

MRF646 32 0 

MRF901 26 

TIP31A 4 

TIP31B 4 

TIP31C 5 

TIP32A 4 

TIP32B 4 

TIP32C S 

TIP41A € 

TIP41C € 


TIP42A 
IP42C 
IP11 l 
T IP 112 
IP116 
IP 1 1 7 
T IP 120 
IP122 
IP 126 
IP127 
IP295S 
IP305S 
2N301 
2N697 
2N918 
2N2219 
2N2222A 
2N 2369 
7N2484 
2N2646 
2N2647 
2N2894 
2N2904 
2N2906 
2N2906 
7N290/ 
2N3019 
2N3063 
2N3064 
2N30S5 
2N3302 
2N3440 
2N 3441 
2N3442 
2N3563 
2N 3564 
2N3566 
2N3566 
2N356 7 
2N3568 
2N3B69 
2N 3638 
2N 3640 
2N 3641 
2N 364? 
2N 3643 
2N 3644 
2N 3646 
2N3702 
2N3704 
2N3//1 
7N3/73 
7N3//3 
7N3/97 
2N3819 
2N 3866 
7N 1904 
7N 3906 
7N4037 
7N403.I 
2N4036 
2N4171 
2N4236 
2N4737 
2N4248 
2N4249 
2N4250 
2N426H 
2N4355 
7N4356 
2N 4360 
2N4401 
2N4402 
2N4403 
2N4416 
2N4427 
2N4919 
2N6088 
2N5089 
2N5179 
2N5190 
2N5191 
2N5192 
2N5193 
2N5194 
2N6196 
2N5210 
2N6246 
2N5303 
2N6401 
2N6457 
7N5468 
2N6469 
2N6461 
2N5462 
2N5486 
7N5486 
2N5590 
2N6591 
2N5641 
2N6656 
2N5770 
2N5777 
2N5830 
2N5831 
2N5873 
2N6874 
2N5944 
2N5946 
2N5946 
2N6961 
2N6027 
2N6084 
2N6124 
2N6175 
2N6130 
2N6133 
2N6274 
3N201 
2SJ49 
2SK 134 
/400 

7401 

7402 

7403 

7404 

7405 

7406 


44 

50 
8 60 
14 00 
14 00 
1 50 
12 
70 


12 00 
16 50 
18 50 


7416/ 

74160 

74161 

74162 

74163 

74164 
74166 

74166 

74167 
74174 
741/6 

74176 

74177 
74180 
74182 
74184 

74190 

74191 

74192 

74193 

74194 
74196 

74196 

74197 

74198 

74199 
74221 
74251 
74279 
74283 
74290 
74293 
74298 

74366 
74 366 

74367 
74 368 
9 300 

9301 

9302 
9304 
930 7 
9.308 

9309 

9310 

9311 

9312 

9313 

9314 

9316 

9317 

9318 

9319 

9320 

9321 

9322 
9324 


9328 

9334 

9338 

9340 

9342 

9368 

9374 

9386 

75107 

75154 

75450 

75451 

75452 

75453 

75461 

75462 

75491 

75492 
8121 
0130 
8131 

8303 

8304 
8820 
8833 
8836 

1488 

1489 
81LS95 
81LS96 
81LS97 
81LS98 
8T26 
8T28 
8T96 
8T97 
8080 
8086 
8086 
8088 

8155 

8156 
8185 
8202 
8203 
8206 
8217 
8714 
8716 
8274 
8776 
8228 
8231 

8237 

8238 

824 3 
8251 
B753 
8756 

825 7 
8759 
8771 

8272 

8273 

8274 
82 75 
8276 
8282 

8283 

8284 
8286 
878 7 
8288 
8789 
8291 
8297 
8793 10 
8741 

8 748 
8749 
8766 
2911 
7917 


3742 
3746 
3678 
8008 
8031 3 
8035 
8039 
F 01 7 71 
FD1791 
F D1 793 
F 01 796 
F01797 
W01691 
WD7143 
W01931 
W01933 
W01983 
W01993 
WD2123 
WD8250 
T R1602 
TR1863 
BR 1941 

74F SERIES 
74FOO 
74F02 
74F04 
74F08 
74F 10 
74F 11 
74F20 
74F32 
74F64 
74F 74 
74 F 86 
74F109 
74F138 
74F139 
74F151 
74F153 
74F167 
74 F 168 
74F 1 75 
74F181 
74F182 
74F189 
74F 190 
74F191 
74F194 
74F241 
74F243 
74F244 
74F261 
74F253 
74F757 
74F758 
74F350 
74F 352 


5 80 
18 00 
67 00 
79 00 
26 00 
76 60 
41 00 
76 00 
49 00 
76 00 
25 00 

I 7 00 
90 00 

6 70 
16 00 

9 50 
76 00 
54 00 
79 50 

5 20 

6 40 

12 50 

25 00 

26 00 
76 00 
79 00 

13 50 

II 00 
19 60 
29 00 

9 80 
64 00 
24 00 
15 00 
6 90 
5 30 
9 00 


74F 353 
74F373 
74F374 
74F399 
74F521 2 70 

74F533 7 60 

74F534 70 

MEMORY 

2102 9( 

2117 5 8( 

2114 1 5( 

2708 5 3( 

2716 3 6( 

27 32 5 3< 

2764 9 81 

116 1 51 

164 6 51 

6116 651 

58725 6 01 

5101 3 01 

2532 6 Oi 

OPTO 

4N25 6 

4N26 5 

4N28 4 

4N32 5 

4N33 7 

4N35 5 

MC T6 11 

MCT2 5 

FND357 8 

FND500 8 

FND507 9 

FND800 2 6 

1L 31A 19 

T1L81 16 

BPW50 1 6 

COY89 5 

MOC 3020 1 6 

MOC3021 1 9 

fEOS 

3Tim R E O 1 

3mm YELLOW 1 

3mm GREEN 1 

5mm RE O t 

6mm GREEN 1 

6mm YELLOW 1 

REDRECT ; 

greenrect ; 

yellowrect ; 

RED CHROME 
BEZEL 1 

YELLOW CHROME 
BEZEL < 

GREEN CHROME 
BEZEL I 

VOLTAGE REGS 
7805UC 

7805KC 1 

7812UC 

7812KC 1 

7815UC 

7815KC 1 

7818UC 

781BKC 1 

7824UC 

7874KC 1 

7905UC 

7905KC 1 

7912UC 

7912KC 1 

7915UC 

7915KC 1 

7918UC 

7924UC 1 

78106 

781 12 

78L 15 

79L05 

791 17 

791 15 

IM309K 1 

l M317T 

IM31/K 2 

IM373K 5 

IM337T 1 

IM337K 5 

IM338K 5 

l M 360 T 3 

IMJSOK 4 

I M 39b K 14 

78H05K0 4 

78H12KC 6 

78HGKC 6 

78P05KC 9 

79HGKC 12 

78S40 1 

MC1496L 

SPECIAL 
FUNCTION 
LM42S0 1 

NE5534N 1 

NE5534AN 1 

MC3340 1 

76477 
76488 

80 38 ‘ 

OM350 ( 

XR2206 < 

XR2207 
X R 2208 
XR2209 

XR2211 < 

XR7216 
XR2240 
XR2242 
XR2243 
XR8038 
ICC 7660 
95H90 
11C90 
LM7555 
MC10116L 
LF13741 
l F13741 H 
DS75451 
DS75452 
OS75491 
DS75492 
7216A 
7216B 
ADC0800 
ADC0808 
OAC0800 
OAC0808 
SAK 140 

4000 

4001 

4002 
4006 


4007 

4008 

4009 

4010 

4011 

4012 

4013 

4014 

4015 

4016 

4017 

4018 

4019 

4020 

4021 

4022 

4023 

4024 

4025 

4026 

4027 

4028 

4029 

4030 

4031 

4033 

4034 

4035 

4040 

4041 

4042 

4043 

4044 

4046 

4047 

4048 

4049 

4050 

4051 

4052 

4053 
4055 
4060 
4063 
4066 

4068 

4069 

4070 

4071 

4072 

4073 

4075 

4076 
407 7 
4078 

4081 

4082 

4085 

4086 
4089 

4093 

4094 
4099 
4104 

4160 

4161 


47 

47 
32 00 
32 00 
12 00 
12 00 
2 60 
1 50 
78 
20 


2 50 

1 50 

2 50 


4585 

4597 

4599 

45104 

45106 

45107 

DIODES 

1N4148 

1N4001 

1N4002 


IN4004 
1N4007 
1N5408 

74C SERIES 

74COO 

74C02 

74C04 

74C08 

74C10 

74C14 

74C20 

74C30 

74C32 

74C42 

74C48 

74C73 

74C74 

74C76 

74C83 

74C85 

74C86 

74C89 

74C90 

74C93 

74C95 

74C107 

74C150 

74C151 

74C154 

74C157 

74C160 

74C161 

74C162 

74C 163 

74C164 

74C165 

74C173 

74C174 

74C175 

74C192 

74C193 

74C195 

74C200 

74C221 

74C240 

74C244 

74C373 

74C374 

74C901 

74C907 

74C903 

74C904 

74C906 

74C906 

74C907 

74C908 

74C910 

74C911 

74C912 

74C914 

74C915 

74C917 

74C918 

74C920 

74C921 

74C922 

74C923 

74C925 

74C926 

74C92 7 

74C928 

74C929 

74C930 

74C932 

74C941 

74C989 

74LS SERIE S 

74LSOO 

74LS01 

74LS07 

74LS03 

74LS04 

74LSOS 

74 L SOS 

74LS09 

74LS10 

74LS11 

74LS12 

74LS13 

74LS14 

74LS15 

74LS20 

74LS21 

74LS22 

74LS26 

74LS27 

74LS28 

74LS30 

74LS32 

74LS33 

74LS37 

74LS38 

74LS40 

74LS42 

74LS47 

74LS48 

74LS49 

74LS51 

74LS54 

74LS55 

74LS73 

74LS74 

74LS75 

74LS76 

74LS78 

74LS83 

74LS85 

74LS86 

74LS90 

74LS92 

74LS93 

74LS95 

74LS96 

74LS107 

74LS109 

74LS112 

74LS113 

74LS114 

74LS122 

74LS123 

74LS125 

74LS126 

74LS132 

74 L S1 3b 

74LS138 

74LS139 

74LS151 

74LS152 

74LS153 

74LS164 

74LS155 

74LS156 

74LS157 


74LS158 
74LS160 
74 LS161 
74LS162 
74LS163 
74LS164 
74LS165 
74LS170 
74LS173 
74LS174 
74LS175 
74LS181 
74LS190 
74LS191 
74LS192 
74LS193 
74LS194 
74LS195 
74LS196 
74LS197 
74LS221 
74LS240 
74LS241 
74LS242 
74LS243 

74LS244 

74LS245 

74LS247 

74LS248 

74LS249 

74LS251 

74LS253 

74LS257 

74LS258 

74LS259 

74LS266 

74LS273 

74LS279 

74LS283 

75LS290 

74LS293 

74LS295 

74LS298 

74LS3S2 

74LS353 

74LS365 

74LS366 

74LS367 

74LS368 

74LS373 

74LS374 

74LS375 

74LS377 

74LS378 

74LS386 

74LS390 

74LS393 

74LS447 

74LS629 

74LS640 

74LS670 

CPU 

6502 

6502A 

6507 

6570 

6522 

6522A 

6532 

6545 

655H 

6800 

6802 

6808 

6809 

6810 
6870 
6821 
6840 
6846 
684 7 
6860 
68 76 
ZBOCPU 
Z80ACPU 
Z80BCPU 
Z80P10 
Z80AP10 
Z80CTC 
Z80ACTC 
Z80DMA 
Z80AOMA 
Z80AS10 
Z80S10 
AY 38910 
MM5303 
LH0002 
LH0042CH 
L H0070 
LH0071 
TL061 
TL062 
TL072 
TL074 
TL081 
TL082 
TL084 
TA7205P 
U A A 170 
UAA180 
LM10CH 
LM301 
LM301H 
LM305H 
LM307CN 
LM307H 

L M 308 

LM308H 

LM309K 

L M 310N 

LM310H 

LM311 

LM311H 

LM317T 

LM317K 

L M318 

LM319 

LM324 

LM325 

LM329DZ 

LM336Z 

LM339 

LM348 

LM349 

LM350K 

L F 351 N 

LF3S6N 

L F 357 

LM3S8 

L M377 

LM378 

LM379 S 

LM380 


MAIL ORDER MAIL ORDER MAIL ORDER 


MAIL ORDER MAIL ORDER MAIL ORDER MAIL ORDER MAIL ORDER 
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MAIL ORDER MAIL ORDER MAIL ORDER 





OUR COMPUTERISED 
INVENTORY SYSTEM 
AND LOW OVERHEAD 
ALLOWS US TO GIVE 
YOU FAST DELIVERY 
OF YOUR ORDERS 
AND LOWEST 
POSSIBLE PRICES. 


▼ NOW YOU CAN BUY YOURSELF COMPONENTS 
AT PRICES WELL BELOW THE NORMAL RETAIL PRICES, 
SO SAVE YOURSELF MONEY. SEND YOUR ORDER TODAY. 

POST AND PACKING CHARGES: 

$5-$9.99-$1.20. $10 $24.99-$2.40 $25 - $49.99 - $4.60 $100 UP-$6.50 

ALL COMPONENTS ARE FULL SPEC BY LEADING MANUFACTURERS. 

' PRICES CORRECT AT TIME OF PUBLICATION BUT SUBJECT TO CHANGE WITHOUT NOTICE; 


BANKCARD 
VIA YOUR 
PHONE 


MAIL ORDER ONLY 

(NO SHOP SALES) 


uuelcomehere 


Bankcard Mail Orders Welcome 
Please debit my Bankcard 

Bankcard No. 

Expiry Date. 

Name . 

Signature. 


LM380 14 pm 

LM381 

LM382 

LM383 

LM384 

LM386 

LM387 

LM390 

LM393 

LM394 

LM396K 1 

LF398 

NE555 

NE556 

NE558 

NE565 

NE566 

NE567 

NE571 

LM709 14 

UA710CN 

LM711 

LM723 

LM723CH 

LM725 

LM733 

UA739 

741 

UA747 
UA748 
MC1350 

MC1445 ; 

MCI 456 
MCI 458 

MC1466L It 

MCI 488 
MCI 489 

MCI 494 e 

MCI 495 5 

MCI 496 

LM1596 1 

LM1830 2 

LM291 7 8 pm 2 
LM2917 14 pm 2 
MN 3001 14 

C A 3028 1 

CA3059 3 

C A 3080 


C A 3086 

C A 3089 

CA3130E 

CA3130T 

CA3140E 

CA3140T 

LM3401 

LM3900 

LM3905 

LM3909 

LM3911 

LM3914 

LM3915 

LM3916 

RL4136 

SCR A TRIACS 
SC141D 
SC 146 D 


3 90 
3.90 
3.90 


ALL 


,,.ce »*f ot 

SALtS I** 


_ AE 3/83 

| POTS All with y 4 in. shafts Linear 
500/1 K /10K/20K/50K / 100K/500K / 
IM/2M Logarithmic 1K/5K/10K/20K/ 
- 50K/100K/500K/1M/2M 

All one price 

65 < 




ZIP 


TEXTOOL 

DIP 11 SOCKETS 


1 


16 Pin Zip * Dip 11 
24 Pin Zip * Dip 11 
40 Pin Zip * Dip 11 


Zero Insertion Pressure 


$ 9.50 
$ 8.75 
$18.50 


mail order mail or 


DIP EXTRACTION TOOL 

Ideal for the hobbyist or laboratory engineer One piece 
spring steel construction. Will extract from 8 24 pm de 
vices safely. A 

$1.95 

I DIP INSERTION TOOL 

I packed' area* , N, T? Pr ° ,lle enab,es work ,n de "«'v 

b!m m,o, e h a :hIn3!. mC,Udei 8 fem »* b,e tightener 


$5.25ea 
























MAIL ORDER MAIL ORDER MAIL ORDER 


NOW IN STOCK 


LUTRON DIGITAL LCD MULTIMETER 

3’/a Digit, 5” Display, 10 meg input,Transistor HFE 
Tester up to 10 amp. DC current 1% accuracy 


$65.00 


So*fl£ 


Max Input 1.5 MHz $11.50 

Strong Aluminium 
case 

LEDs HI LOW-PULSE 
80cm leads 

KEY to LEDs on back of probe 
Input Impedance 300k 




INSTRUMENT CASE 


model 
DLP-1 ^ 


Prose 

Logic 


.f&f^ 




lowest priced 

TOP QUALITY BLACKBOARD 


Tj 


2N 200 • 640 Holes 


$9.50 each 


119 INCH RACI 

I BOX ( 483 mm W 

x 132 mm H). Get , 

a professional finish like 
Namakichi and KJ 
Technics with ^ 

| your projects. 


A transformer powered soldering station, complete with a low 
voltage, temperature controlled soldering pencil. The Special 
Weller features a 'closed loop' which controls maximum tip temp 
erature, thereby protecting temperature sensitive components while 
the grounded tip protects voltage and current sensitive components. 
Features • quick connect/disconnect plug for the soldering iron 
• extra large wiping sponge • tip tray to store extra tips • 2m 

flexible 3-wire power cord. ONLY $69.75 

p/p $4 oo_unL 


$5.95 




p/p sio.oo 




L ow 


price 


r \/X? 




V152F 15MHz $520 


S2010 PVC weatherproof re-entrant 
horn / speaker Very attractive "off white" 
colour. 8 ohm 5 Watt RMS. Ideal P A use 
Individually boxed. 

SPECIAL PRICE 


** * m * m ** 


Dual Trace 15 MHz, 1 mV Sensitivity, XY 
operation, TV sync separator circuit. Sweep 
times magnifier (10 times) Trace rotation Z 
Axio Input. Excellent value for money. 
Supplied to many Government Departments 
and National TV Service Companies. 


S2000 8" (200mm) wide range qeneral purpose 
Includes transformer, mounting .holes for P A and 
background use Very smooth over all response 4b 
Hz 12 KHz. Fitted toa 1 9 cubic ft vented enclosure 
they sound unbelievable. 

8 Ohm 8 Watt RMS 5.6 oz magnet. 


$6.50ea 


LOW PROFILE 1C SOCKETS 

8 PIN.18 

14 PIN.25 

16 PIN.28 

18 PIN.29 

20 PIN.30 

22 PIN.33 

24 PIN.35 

28 PIN.40 

40 PIN.60 

10 UP LESS 10% 


urn 


VER0 TYPE BOARD 


and that's how long 
it takes to box your.project 
Just a JIFF Y i 


19 10 49 
2 00 
300 
1 50 


50 UP 


1-00 


H5614 90 x 80mm 
H5602 150 x 90 mm 
H5116 310 x 100mm 


$1 .25 
$2 65 
$3 95 


XENON FLASH. 

Trigger tUBE 

Transformer^;^ 


DUAL LIGHT DEPENDENT 
RESISTORS 


,69 c 


5" Drive Cases with power supplies 

For 1 Drive. $65.00 

For 2 drives.$79 


P/P $5.00 


REED SWITCH 
AND COIL UHL 

NOW THRASHED 
TO RIBBONS 

SWITCH 40 c 
COIL 80c 


WIRE WRAP 
TOOL WSU-30 

>8.85 Wrap-Strip-Unwrap 

COMPUTER 
COOLING 
FANS 

$13.50 


Plated Strips Alpha Numeric 
Grid, the most versatile hoard 
of the lot. Etched copper 
strips are pre drilled and plat 
ed for soldering ease. 

These boards have an Alpha 
Numeric Grid to facilitate 
positive Pin identification. 


PUSH BUTTON SWITCHES 

Ideal PCB mount PACK OF 4 

S|85 


Momentery 2 pole 
Push-on Positive 
"click action" Great 
for alarm equip 
intercoms, custom 
keyboards etc 




DISC DRIVES 


SPECIALS 

MP , 51 .$275 ^PHONE FOR BEST 

Mp 50 $430 PRICES ON MITSUBISHI 

up g. $450 SLIM LINE DRIVES 

|y,pi 92 . $580 & POWER SUPPLIES 


DIL PCB SWITCHES 

4 Pole. Si .00 

6 Pole. Si .39 

8 Pole... SI.65 

10 Pole. $2.86 


f 


! ttn 


>y rl 

m 
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MAIL ORDER MAIL ORDER MAIL ORDER MAIL ORDER MAIL ORDE 








































































Cat. D-1442 


40CH AM 
ECONOMY TE-2000 

The best value CB radio around - the deluxe TE2000 from Dick Smith. Fully 
approved by Department of communications (Approval No 249029) with 
maximum legal power output and full 40 legal CB channels. A delight to use - 
so simple so easy! Just three controls means even a child can use this set. 

ONLY 


DOC Approval No 249029 


$ 


89 


1. 27MHz Magnet Base 

Centre loaded stainless steel construction 
with heavy magnetic base. 16 feet of coax °Z8°° 
supplied, complete with PL259 plug. Ideal 
for 'instant' mobile use. Cat. D-4412 


2. l A Wave Whip 

Stainless steel whip, approx. 
2.75m long. Ideal for cars, four 
wheel drives and trucks. 

3. Rubber Duck 

Indestructable and very flexible, 
perfect for handheld sets. Only 
300mm long, great replacement 
antenna! Cat. D-4629 


$ 17 98 

Cat D-4415 


Cat. D-1710 


pjit. ’-’.m 


40Ch AM/SSB 

DICK SMITH HORNET II 


When you want the maximum range, maximum 
performance, you want the deluxe Hornet II - 
exclusive to Dick Smith. Meets the high DOC 
specification RB249A with its huge 12 watts PEP 
output (maximum legal). With full 40 channel 
coverage, this deluxe SSB set gives greatly increased * 
range over the AM types. Complete with microphone, $ 
mounting accessories and full instructions ^ 


TOP VALUE 
HAND HELD 

For the weekend boatmen 
who don't want the more 
expensive full power trans¬ 
ceivers, but who still need 
that reassurance of having a 
safety transceiver on board. 
Three channels available, 
one fitted with 27 620MHz, 
the others left blank 
for your own choices 
Crystals are 
reasonably priced 
and easy to fit. 

This set takes 
8 AA' 
pencell 
batteries 


DOC Approval No 
249A006 


ONLY 


Cal O-l 102 


FULL 

RANGE OF 
ACCESSORIES 
AT LOW 
DICK SMITH 
PRICES! 


DSE/A460/JW 


DICK SMITH Electronics 

SEE PAGE 98 FOR FULL ADDRESS Incorporated in NSW 





































Shortwave Scene 

by Arthur Cushen, MBE 



Decision awaited on New Zealand’s SW service 


When the New Zealand Government withdrew its $180,000 
subsidy to Radio New Zealand’s shortwave service the 
Broadcasting Corporation of New Zealand undertook to fund the 
service until March, 1983, when a decision on the future of the 
service will be made by the Communications Advisory Council. 


The Advisory Council is looking not 
only at the future of shortwave from 
New Zealand, but also the use of cable 
television and domestic satellite 
reception. The Shortwave Service is 
being funded at present by the 
Broadcasting Corporation of New 
Zealand, the body controlling the state 
operated radio and television services. It 
receives its income from radio and 
television licences and from commercial 
advertising on radio and television. The 
Broadcasting Corporation of New 
Zealand is continuing to operate two 
7.5kW transmitters up to March, 1983; a 
service which was previously funded by 
the Government's Foreign Affairs 
Department. 

The change resulted in cancellation of 
the special services which were part of 
the Radio New Zealand shortwave 
program including some Pacific Island 
language broadcasts, and New Zealand 
Calling. The latter featured a mailbag 
session and my own DX program which 
was broadcast for 22 years. There are 
many listeners in the South Pacific, New 
Zealanders living in Australia, and 
Australians, who have missed the 
specialised programming from 
Wellington, but the Broadcasting 
Corporation of New Zealand have every 
confidence that the Service will continue 
and have recently issued a tentative 
schedule for the period commencing on 
May 1. 

This includes two new frequencies, 
9620 and 9655kHz, and the proposed 
schedule from May 1 is as follows: 
1800-2100UTC 9655kHz; 1800-2100, 

11960; 2115-0815, 17705: 2115-1215, 
15485; 0830-1215, 9620kHz. 

Radio New Zealand commenced 
operating on shortwave on 26 
September, 1948 and has continued to 
broadcast for 18 hours a day since then. 


PEKING CHANGES NAME 

Radio Peking recently became known 
as Radio Beijing following the adoption, 
in 1979, of the romanisation of the 
Chinese alphabet. Radio Peking advised 
that they did not change the name until 
January 1, to allow listeners to be more 
familiar with the romanisation of Chinese 
names and places. It was in 1979 that the 
Chinese State Council decided to use the 
Chinese phonetic alphabet to romanise 
Chinese names and places. The station 
feels that sufficient time has elapsed for 
listeners to be aware of the name 
change, and now all broadcasts come 
under the name of Radio Beijing. 

Many transmissions from Radio Beijing 
have appeared near 8500kHz. The 
English broadcast to Australia and New 
Zealand at 0830-0930, and repeated at 
0930-1030UTC, is now scheduled for 
8425, 9860, 11600, 15195 and 

15435kHz. Other frequencies being used 
are 8300kHz, 100-1100 in Hakka; 8345, 
1130-1200 in Vietnamese; 8490, 
1130-1200 in Thai; 8260, 1300-1330 in 
Esperanto; 8240, 1500-1600 in Hindi; 
8660, 2200-2300 in Spanish; 8450, 

2230-2300 in Standard Chinese. (From 
the BBC Monitoring Service.) 

OUT OF BAND CHANNELS 
BELGIUM: Brussels is using 6225kHz with 
an English broadcast at 1915-2000UTC. 
This new frequency has also been 
observed in other transmissions to 
Europe, and it is obvious that the 
congestion in the 49 metre band has 
forced the station to move outside the 
authorised frequency range. 

SPAIN: Madrid, with broadcasts in 
Spanish, operates on 15535kHz from 
1900-2300UT C week days. The 
broadcast on Sunday is 1930-2245UTC. 
PAKISTAN: Radio Pakistan is using the 
out-of-band frequency of 9460kHz for its 
World Service. This frequency replaces 


15545kHz, while 11670 carries the same 
transmission. The English broadcast is 
1645-1745 with news at 1700UTC. The 
Turkish broadcast has also been noted 
on 17641kHz, replacing 17620kHz, at 
1630-1730, and also on 13605kHz. (BBC 
Monitoring Service.) 

BRAZILIAN SIGNALS 

Reception from Brazil on the higher 
frequency bands has been most 
encouraging during the present summer 
daylight period, and listeners in Australia 
and New Zealand report many stations. 

During the afternoons Radio Guaiba 
has been noted on 11785kHz after 
Deutsche Welle leaves the frequency at 
0330, until Radio Guaiba closes at 
0405UTC. Radio Inconfidencia on 
15190kHz has been heard at 0203 with 
full station identification and a pleasant 
music program, according to Bryan Clark 
in the New Zealand DX Times. Another 
signal on 15415kHz originates from 
Radio Clube; Ribeiro Preto heard at 
0052UTC. 

Radio Bras continues to be heard on 
several frequencies. The service to the 
Amazon on 11780kHz in Portuguese is at 
0800UTC. * 


Notes from reaoers should be sent to Arthur 
Cushen, 212 Earn Street, Invercargill NZ. All 
times are UTC (GMT). Add eight hours for 
WAST, 10 hours for EAST and 12 hours for 
NZT. In areas observing daylight time, add a 
further hour. 


DO YOU WANT TO BE A RADIO 
AMATEUR? 

The Wireless Institute of Australia, 
established in 1910 to further the in¬ 
terests of Amateur Radio, conducts a 
Correspondence Course for the A.O C.P. 
and L.A.O.C.P. Examinations conducted 
by Telecom. Throughout the Course, 
your papers are checked and commented 
upon to lead you to a successful conclu¬ 
sion. 

For further information, write to 

THE COURSE SUPERVISOR 
W.I.A. (N.S.W. DIVISION) 

P.O. BOX 1066 
PARRAMATTA, N.S.W. 2150. 
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REVIEWS OF RECENT 



Records & Tapes 

CLASSICAL • POPULAR • SPECIAL INTEREST 


PERCY GRAINGER PIANO RECITAL ... 


GRAINGER — Piano recital of some of his 
own works recorded from improved 
Duo-Art pianola rolls made in past 
years. Philips Analog Disc 6514 294. 

Credit for the compilation of this 
record goes to Denis Condon of Sydney 
and two friends, Peter Phillips and 
Harold Ball. 

During the first quarter of this century, 
a considerable amount of music was 
recorded for the pianola — a reproduc¬ 
ing piano using perforated paper rolls 
and a mechanism powered by bellows 
operated by the player's feet. The in¬ 
struments varied widely in quality but all 
had little levers arranged in front of the 
keyboard, ostensibly to allow the 
operator to vary tone, dynamics and 
other aspects of expression. The result, 
however, still tended to sound 
mechanical. 

However, the Duo-Art Company 
managed to develop instruments and 
matching rolls which could reproduce 
quite closely a piece as played by the 
composer, or other enlightened musi¬ 
cian. Many of the Duo-Art rolls were 
amazingly lifelike. 

Nevertheless, production of Duo-Art 
instruments and rolls ceased in the early 
'30s when the home music market 
swung over completely to the (by then) 
much improved gramophone and, of 
course, to "wireless". However, in¬ 
terested in the musical history they 
represented, Mr Condon set about col¬ 
lecting Duo-Art rolls and now owns 
thousands of them. Existence of the col¬ 
lection, in turn, encouraged him to set 
about improving the original reducing 
system. 

In the record sleeve notes Mr Condon 
writes: "Four areas of improvement 
presented themselves": 

1. Elimination of the pianola controls 
mentioned above, thus simplifying the 
mechanism. 

2. Using more efficient pneumatic 
devices not available to the designer of 
the Duo-Art 70 years ago, because they 
were patented by competitors. 



3. Making use of today's technology (a 
marriage in this case of pneumatics and 
electronics). 

4. Building a machine called a Vorsetzer 
(German "setter before") a device having 
felt fingers and feet which can be set 
before any piano so that Duo-Art rolls 
from the past can be greatly enhanced 
by playing on a quality instrument. 

(A complete article on the Vorsetzer ap¬ 
peared in our October '78 issue. Ed.) 

Mr Condon continues: "We like to 
think that you are hearing on this record 
the best possible sound from Duo-Art 
rolls." 

We are. And, as I mentioned above, 


FRANK, WOLF - 

FRANCK — Quintet in F Minor 
WOLF — Italian Serenade. Juilliard String 
Quartet joined in the Quintet by Jorge 
Bolet (piano). CBS 74002. 

There was a time when the Juilliard was 
noted for its performances and recor¬ 
dings of contemporary music. Indeed 
they tended to favour this type of music 
rather than the classics. It is ironic 
nowadays to hear them in a work com¬ 
posed by a musician in the latter half of 
the 19th century. Nowadays, the mere 
mention of Franck's name on a program 
devised by the avant garde would cause 
bitter comment! 

But there is one side of the story in 


the improvement in the reproduction of 
the nuancing as Grainger played the 
piece, will astonish you. 

Grainger was a musician whose true 
greatness has never been completely 
recognised in his own country 
(Australia). Most of his work, either in 
performance or composition has a fresh, 
open air sound about it. He was a jolly 
fellow given to leaping into the air for 
sheer joy in the movement. He scorned 
the usual foreign language musical in¬ 
structions - allegro and so on — and 
substituted his own in English — play 
louder, not so fast and others. 

He was friendly if sometimes 
boisterous chap with friends all over the 
world, including Australia, which never¬ 
theless disgracefully neglected him. He 
gathered folk songs enthusiastically, 
some of which are included in the recital 
under review. His touch could be tough 
or sensitive and he scored admirably for 
orchestra. 

In the 18 pieces featured here, there 
are among them a few for one piano, 
four hands, in which he is brilliantly part¬ 
nered by Lotta Hough. All the pieces are 
brief and all reveal his great vitality. As 
does his playing. (J.R.) 


which the composers of real music can 
rejoice: after about 80 years of plugging, 
the atonalists, at most of their concerts 
or operas, can attract only the most 
minuscule of audiences. It is a good ex¬ 
ample of the adage "You can fool some 
of the public some of the time . . . etc." 

Despite avant garde opinion, Franck 
wrote music, some of which will still be 
played when the avant garde have been 
long forgotten. To quote a few: the 
Violin Sonata, Symphonic Variations and 
D Minor Symphony. There is a touch of 
treacle in the first and last of these but 
the Variations is a superb example of its 
type. I can always enjoy a good perfor¬ 
mance of this little masterpiece. 

Again, ironically, the original per¬ 
formers of the Quintet under review, 
which was first performed in 1880, were 


Reviews in this section are by Julian Russell (J.R.), Neville Williams (W.N.W.), Leo Simpson (L.D.S.), 
Norman Marks (N.J.M.), Greg Swain (G.S.), and Danny Hooper (D.H.). 
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Juilliard String Quartet 











renowned for their daring expeditions in¬ 
to “modernisms" and I find it hard to 
believe that Saint-Saens and even Liszt 
dismissed the work as rubbish. Later it 
won great popularity among those who 
had previously reviled it. Composers as 
different as Liszt and Saint-Saens based 
their complaints on the trivial fact that 
the Quintet was too emotional to con¬ 
form to the rules of chamber music. 

He was Belgian born, a fact that shows 
up in many aspects of his music, which is 
by no means French. Wagner figured 
largely as an influence. But despite 
Franck's occasional lushness, his music is 
always cleanly expressed and logically 
put together. 

The Juilliard attack the work alternately 
with zest and quiet eloquence. It cannot 
be described as great, even when the 1 
Juilliard play it, and if it doesn't always 
grab the interest, it never outrages the 
ear. Its only fault is in the recording of 
the piano part which is usually too far 
forward for perfect balance with the 
other instruments. What's more Jorge 
Bolet tends to thump when he plays 
loudly. 

The analog sound is first rate, except 
for overemphasis of the piano part, and 
the dynamic range is adequate and un¬ 
disturbing. (J.R.) 


LIEDER: Mahler, Wagner 


MAHLER - Ruckert Lieder. 

WAGNER - Wesendonck Lieder. 
Yvonne Minton (mezzo-soprano) with 
the London Symphony Orchestra con¬ 
ducted by Pierre Boulez. CBS Analog 
Disc 74092. 



To my ear, the engineering of this 
analog disc does less than justice to 
Yvonne Minton's lovely voice. Everything 
she does is right. Her production is 
faultless, her phrasing seldom departs 
from the traditional, and she always lets 
the listener know what she is singing 
about. 

Yet, compared to the sounds she pro¬ 
duces in a concert hall or opera house,^t 
loses some of its bloom here. I cannot 
put my finger on just what is wrong: 
perhaps it was recorded on one of her 
off days. In other words I found the 
recital slightly disappointing. 


Video cassette review 

DIE FLEDERMAUS 

DIE FLEDERMAUS, composed by Johann 
Strauss and featuring Joan Sutherland, 
Robert Gard, Monique Brynnel, An¬ 
son Austin and other principal artists 
of the Australian Opera. With the 
Elizabethan Sydney Orchestra, con¬ 
ducted by Richard Bonynge. Colour, 
1982, running time 155 minutes. On 
VHS with compatible stereo sound, 
and on Beta. Distributed by Syme 
Home Video. 

Many readers of this magazine may 
have seen this particular performance 
from the Sydney Opera House, when it 
simulcast live over ABC television and 
FM radio on July 10, 1982. If you're one 
who did, you may welcome the oppor¬ 
tunity to see it again (and again) with the 
added advantage that, with a cassette, 
you can readily skip through those parts 
that could become tedious with 
repeated viewing, and concentrate on 
what pleases you most. 

If you chose not to watch it on TV/FM, 
the cassette could provide you with the 
opportunity to make acquaintance with 
this particular art form in a most 
agreeable fashion. Listen to the overture 
and I'd be surprised if you didn't register 
instant recognition of its many melodic 
themes. 

The story . -. 

The synopsis and cast notes which oc¬ 
cupy the screen during part of the over¬ 
ture might put you off a little by making 
the plot seem rather complicated. In 
fact, once the curtain rises, and despite 
the difficulty of following the lyrics in 
detail, there's never any doubt about 
who's who, and who is doing what to 
whom and for what reason! 

After all, it is described as an operetta 
and it is, in many ways, an extension of 
the popular level operettas and musicals 
that are presented in live theatres 
around the nation. 

The story of Die Fledermaus is the out¬ 
working of a practical joke, played 
sometime previously by Gabriel Von 
Eisenstein (Robert Gard) on Doctor Falke 
(Michael Lewis). Both had gone to a 
fancy dress party where Doctor Falke in 
particular had imbibed too freely. 
Gabriel had abandoned him, drunk, in a 
city park, leaving him to make his way 
home next morning still dressed as Die 
Fledermaus - The Bat. Weary of being 
called “Die Fledermaus", Dr Falke had 
determined to even the score - which is 
what the operetta is all about. 

His task is made easier by the obvious 
fondness of Gabriel for the fair sex, by 
the boredom of his wife Rosalinde (Joan 



Sutherland), by her flirtatious maid Adele 
(Monique Brynnel), and by a variety of 
other characters who are the stuff of 
which operettas are made. 

In this case they have turned it into a 
fun occasion with Joan Sutherland mixing 
some fine singing with her share of the 
one-liners. In fact, the singing is excellent 
overall, with Monique Brynnel's laughing 
song so well done that the mirth is infec¬ 
tious — almost too infectious! 

Direction and choreography is of a 
very high standard, as also is a ballet se¬ 
quence in Act 11. 

By the time Act III draws to a close, Dr 
Falke has made his point and, in the 
manner of most operettas, everyone 
that matters seems set to live happily 
ever after! 

In terms of technical quality, the 
cassette isn't too promising at the begin¬ 
ning, with the TV cameras starved for 
light before the curtain rises, producing, 
a mix of video noise in the shadows and 
flare from pin-point highlights. But, once 
the curtain rises and the cameras can 
rove freely across the brightly lit stage, 
the picture quality comes well up to nor¬ 
mal cassette standards. 

My VHS copy had a stereo track but I 
did not have a stereo playback unit 
available to take advantage of it. 
However, while the cassette track - in 
stereo or mono — would have been no 
match for the original live stereo broad¬ 
cast, it too was well up to normal expec¬ 
tations and gave no real cause for con¬ 
cern except in one isolated spot part 
way through Act II, where the pitch sagg¬ 
ed right in the middle of a final 
crescendo. 

Die Fledermaus can provide a most en¬ 
joyable evening of video entertainment 
and I would recommend that you avail 
yourself of the opportunity. The recom¬ 
mended retail price is S99 but it's the 
sort of cassette that will stand repeat 
playings from time to time. One would 
hope that other operas which are in view 
for future release by the Syme organisa¬ 
tion are equally successful. (W.N.W.) 
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Of one thing I am certain. I preferred 
her performance of the Wagner songs to 
the Ruckert group. It seems to me that 
when Mahler sings of love, its expression 
has more than a share of intellectuality. 
On the other hand Wagner's style is 
always erotic, always fleshy. 

Mahler was always a serious fellow, 
Wagner was much more volatile. 
Mahler's scribing was a marvel of chang¬ 
ing colour, Wagner is always sensuous, 
even in it slightest moments. Yet, even 
using her great art to the utmost perfec¬ 
tion, Ms Minton fails to move me as I had 
hoped to be moved. 

At a guess, the missing factor could be 
in Boulez' conducting. There is always 
impeccable accuracy but, where 
Mahler's expressions of love lean 
towards intellectuality, Wagner never 
leaves the physical side unstated. And 
what Frenchman would overlook that? 
The analog sound is fine. 

The recital comprises the five Ruckert 
songs on one side and the Wesendonck 
Lieder on the other. Here I must add a 
note of warning. Those readers of this 
column who do not understand German 
will find difficulty in following the English 
translation of the texts that accompany 
the disc. The Ruckert has "At Midnight" 
coming last. It is, in fact, sung second. 

(JR) 


MERRILY WE ROLL ALONG. Music and 
lyrics by Stephen Sondheim. Produc¬ 
ed for records by Thomas Z. Shepard. 
Original Broadway cast recording. 
RCA Red Seal stereo, half-speed 
mastered. CBL1-4197. 

This recording comes in an elaborate 
double jacket carrying background notes 
on the show, details of the cast, about 18 
colour pics giving some idea of the stag¬ 
ing, and a complete libretto. Let it be 
said that, if you're a newcomer to the 
show, you'll need all of this plus a deal of 
application to get with it! 

Even the background to the present 
musical makes complicated reading. In 
1931, Moss Hart began work on a play 
that would trace the life of an American 
family from the opening of the century 
to the crash of 1929 — only to find that, 
in his "Cavalcade" produced in the same 
year, Noel Coward had anticipated the 
theme. 

So Moss Hart re-wrote his play and 
reversed the time scale so that the 
climax came first, with each succeeding 
scene accounting for the one that had 
gone before. After several changes of 
name it opened in 1934 as "Merrily We 
Roll Along". 

Almost 50 years later, another produc¬ 
tion and writing team took up the con¬ 
cept of the 1931 show, and centred it 
around the ideals and aspirations of 



rearranged perhaps but not mingled 
with classical and other snippets, you 
may prefer that he didn't try quite so 
hard to be different. 

Be that as it may, the titles which form 
the basis of the music are: Amazing 
Grace - Just A Closer Walk - The Day 
That I Met Jesus — Little Davis Play On 
Your Harp - No Greater Love - The 
Love Of God — Showers Of Blessing — 
When They Ring Those Golden Bells — 
Ten Thousand Angels — The Lord's 
Prayer. 

The sound quality is well up to stan¬ 
dard and, if the style of this talented 
Christian entertainer appeals, you'll 
thoroughly enjoy it. It's over to you. 
(W.N.W.) 


GOSPEL PIANO 


WIDOR ORGAN SYMPHONY: impressive 


... Liberace style 

ENCORE. Dino, piano with orchestra and 
chorus. Stereo, Light LS-5809. (From 
Word Records Aust, 18-26 Canter¬ 
bury Rd, Heathmont, Vic 3135. Phone 
(03) 729 3777. 

Normally identified only as Dino, this 
popular young pianist, specialises in 
entertaining Gospel-orientated au¬ 
diences with elaborate improvisations 
around Gospel themes. And, to give him 
his due, he's very good at it, indeed. 

However, and particularly with this 
latest release, it is difficult not to see him 
edging towards the Liberace mould, with 
grand piano, white suit and audience 
come-on, spotlighted against a red 
backdrop. And, as he plays against a 
sonic backdrop of orchestra and chorus, 
you're suddenly aware that what started 
out as "Amazing Grace" has suddenly 
and unaccountably become the "Spell¬ 
bound" theme — and so on. 

What's wrong with that?", you ask, and 
it's a perfectly understandable question. 
If you have a soft spot for the Liberace 
style, you'll probably enjoy every mo¬ 
ment of this album because, as I said, 
Dino does it very well. 

But, if you prefer your Gospel tunes, 


WIDOR: Symphony No. 5 played by Jane 
Parker-Smith at the organ of Salisbury 
Cathedral. Quadraphonic, World 
Record Club R-09443. 

In a stack of records, this album would 
hardly rate a second glance. Printed in 
black and brown, with a course screen, 
the cover depicts a turn-of-the-century 
gentleman, who might be anybody or 
nobody, playing a 5-manual organ in a 
turn-of-the-century manner. The picture 
sits oddly against the name Jane Parker- 
Smith. 

But put the disc on the turntable and 
it's a very different picture. As Jane 
Parker-Smith plays the first four 
movements on side one, it becomes evi¬ 
dent that hers is no routine performance; 
one begins to think of adjectives like 
alert, aware, vital . . . 

But on side two comes the fifth move¬ 
ment — the much-performed Toccata 
(Allegro) - and one has to add "positive¬ 
ly robust", without casting any reflection 
on the musicality of the performance. It 
stands immediate comparison with 
another notable performance of the 
movement by Germani, also on a W.R.C. 
release. 

On the same side, Jane Parker-Smith 
continues with "Toccata in F major" 


(Grison) and "Sonata Eroica, Op 34" 
(Jongen). In this latter work the dynamics 
range from tiny pipes in some obscure 
remoteness of the Cathedral to the 
massive full organ, which is at odds with 
the knowledge that it's all being initiated 
by one lone woman, still in her twenties! 

(If this sounds like a chauvinist remark, 
it isn't meant to be. I have in mind the 
sheer physical effort involved.) 

According to the jacket notes, Jane 
Parker-Smith was born in 1950, studied 
organ, piano and harpsichord at the 
Royal College of Music, made her Lon¬ 
don debut at Westminster Cathedral in 
1970, was featured and recorded by the 
BBC, won a French Government scholar¬ 
ship and replaced Ferdinand Germani, at 
short notice, for a Royal Festival Hall per¬ 
formance in 1975. 

The organ at Salisbury Cathedral is a 
4-manual Father Willis instrument, in¬ 
stalled in 1876-7, rebuilt in 1934 and 
overhauled again in 1968. A magnificent 
instrument, it has been magnificently 
recorded here by EMI for the World 
Record Club. 

If you're a classical organ fan and are 
not already overstocked with this par¬ 
ticular Widor symphony, I think you'll 
especially enjoy this one. (W.N.W.) 
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Australia’s 
f"* 4 "o«£2^rnost popular micro 

for the professional 

DICK SMITH/EX1DY 

SORCERER 




WAS 
44395 

NOW ONLY 

$995 

Includes 48K RAM 


yborcererTor 
is then easity 


adapted to 
ref's powerful 


on 


languages make■ programmingvery 
indeed." C.H. (rresiaenT, 
r Users Club) 


find the Sorcerer's supenor 
excellent for drawing circuit 

_smatics and laying out circuit 

components. I feel my sorcerer to 
be far ahead of ifs time.'' C.M.M. 
Computer Technician. 


"The Sorcerer's superior disk t 
operating system has provided an 
excellent basis for adaption to 
mainframe systems A fantastic 
advantage to anyone working with 
huge libraries of data.'' RM. 

TV Proaramme Librarian 


DICK SMITH 

nnnA 98 for full address details 


Here’s why its so popular: 

The incredible Exidy Sorcerer Computer has become 
universally accepted as the computer for the professional 
user - laboratories, universities & educational establish¬ 
ments, businesses ... wherever the best is required, you II 
find the Sorcerer. And it hasn’t earned this reputation by 
mere accident! Look at these outstanding features 

• Uses world-famous Microsoft BASIC supplied in plug-in ROM 
PAC 

• Becomes a powerful word processor with the plug in Word 

• Equipped with BOTH serial and parallel input/output ports for 

the ultimate in expandability. . , 

• Operates with industry standard CP/M (optional) at a lower 
cost than any other machine. 

• Other ROM PACS available include the Development PAC and 

the EPROM PAC for unbelievable computing power and 

• And with theoptional Floppy Disk Subsystem (FDS) V°u can run 
one or two disk drives WITHOUT the need to buy an expansion 
unit - a huge saving! 

• Normally supplied with 32K RAM on ^rdjim^rtant for 
advanced or complex programs). Now wrtha BONUSASK: atno 
extra charge. EVEN MORE MEMORY FOR THE PROFESSIONAL! 

Call into one of our stores 


DSE/A455/JW 


and ask for a free demonstration. 
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RECORDS & TAPES 

American young people in the time slot 
19801955 — a period during which the 
nation had grown to be socially 
fragmented and "me-centred". It opened 
in November 1981 under the same 
name. 

Its a musical but, as judged from the 
album, not one of the traditional kind, 
with a sequence of individual numbers 
including (hopefully) a sprinkling of hits 
and show stoppers which soon get to 
stand alone. The lyrics are a rapid-fire 
verbal exchange which are hard enough 
to follow from the libretto, let alone to 
have sung in the first place. 

To come to grips with the show, from 
the album only, it would be necessary to 
follow it through a scene at a time, 
reading the summary first, looking at the 
stage pics, and then reading and listening 
to the corresponding lyrics. In fact, in a 
jacket note, composer Stephen Sond¬ 
heim suggests the possibility of working 
through the show in reverse order. 

Need I say that I didn't have that kind of 
time to spare so I remain somewhat con¬ 
fused about it all. 

But at least I've drawn the new musical 
to your attention and, if you want to ab¬ 
sorb a show that is youth centred — 
albeit American youth centred - then 
there's all the material you need within 
this new RCA package. 

Technically, it has the atmosphere of a 
stage recording but the quality is quite 
satisfactory. (W.N.W.) 

☆ ☆ £r 

FIRM BELIEVER — A complete exercise 
program featuring today's finest Chris¬ 
tian music. With instruction booklet. 
Stereo, Dayspring DST-4105. [From 
Word Australia, 18-26 Canterbury Rd, 
Heathmont, Vic 3135. Phone 
(03) 729 37771 



Recently, I had occasion to review a 
video cassette featuring exercises, yoga 
style. It was very gentle, very relaxing, 
probably just the thing for tense, 
careworn adults! 

This sound album is all the other way. 
Judy Moser and Bobbie Wolgemuth are 
two attractive lasses, who have a strong 
conviction that a healthy Christian life 
has something to do with a healthy body 
and they're determined to get you fit — 
even if it kills you! 

Perhaps it's significant that the cover 
shots all show groups of young people 
doing their thing, presumably to the in¬ 
structions recorded on this album and to 
the tempo of ^today's finest Christian 
music": "Living Water" (Denny Correll); 
"Jesus Is The Rock" (The Mighty Clouds 
of Joy); "Hallelujah" and "His Name Is 
Jesus" (Al Green); "Stand by the Power" 
and "I'm Forgiven" (The Imperials); "Sav¬ 
ed" (Loe Patillo); "The Unclouded Day" 
(B. J. Thomas); "Longtime Friends" (Mor¬ 
ris Chapman); "Hearts Made of Stone" 
(Dion); "El Shaddai" (Amy Grant). 

For those who are still keen, personal¬ 
ly, or on behalf of a church P.T. group, 
Judy's and Bobbies' exercises, explained 
in the booklet and called on the disc in¬ 
clude: warm ud stretch, aerobics, arms, 


waist standing, waist sitting, abdominals, 
legs, hips, buttocks, and cool down. 

The very thought of it makes me tired 
- but then it's something that you young 
people ought to do! (W.N.W.) 

☆ ☆ ☆ 

THE CLEAN TAPES. The very best of 
Peter Cook & Dudley Moore. Stereo, 
HIFLY-26. Released through the 
World Record Club R-90428. 

I doubt that I've ever seen a record 
with as many source credits: BBC 
Records; Cube Records 1965, 1966, 
1968, 1969, 1971; Essex; EMI Australia; 
World Record Club! 

One would infer from the title that, 
somewhere, there are some not-so-clean 
tapes. Presumably, they would be 
characterised by more than the occa¬ 
sional epithet that punctuates this one. 

Dating from 1965, the album resurrects 
the crazy humour that was so much a 
part of BBC radio in that era: crazy situa¬ 
tions, as depicted by the Goons and 
crazy, high-speed patter, as here. Some 
of it is spontaneously funny, some of it 
relies on characters created during the 
series, and some of it relates to the social 
scene of the period. 

If you lived through it, you'll know 
what I mean. If you didn't, you'll sit 
through one or two of the tracks, 
wondering what the audience found so 
funny. 

Anyway, here are the track titles: The 
Newsreel Overture - The Music Teacher 
- Tramponuns - Lovely Lady of the 
Roses - Dud and Pete on Sex - Isn't She 
a Sweetie - The Real Stuff - Aversion 
Therapy - Father and Son - Lengths - 
Goodbye. 

Mainly dialogue, with two or three 
tracks of sent-up "music", the quality is 
quite okay. If you're a Cook/Moore fan 
from way back, this album will bring you 
over 50 minutes of the nonsense that 
made them famous. (W.N.W.) 


BILLCO ELECTRONICS 

SHOP 2, 31 PULTNEY ST, DANDENONG 3175 
PHONE: (03) 791 8655 

☆ ☆ ir 

Our range of printed circuit boards for all current E.A. & E.T.I. circuits 
and large stock of Components, Instrument cases, “Izumiya” P.C. 
Artwork, Single and D.S. Copper Board, Ristron Coated Board, 
Breadboard Systems, OK Wire Wrap Equipment, backed up by 
friendly helpful staff makes us the best one-stop electronic shop. 
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122 Pin ROAD, NTH CURL CURL. 

MAIL ORDERS: BOX 156, DEE WHY, NSW. 2099. 
TELEPHONE 93-1848. 


SUPER SPECIAL 

GRAMOPHONE motor and pickup 3 speed 
stereo balanced arm. 

240 volt $9.75 

PP NSW $1 50 
Interstate $2 75 
WA $4 



SUPER SPECIAL 

FM STEREO KITS 



Sets of 3 modules includes FM tuner decoder 
and if detector. Circuit diagram supplied. 

ONLY $22 «*«•« 

Send stamped envelope for copy of Elec¬ 
tronics Australia magazine review of the units 


ELECTROS 

47/iF 25V 
5 tor $1 
2.20/iF 16V 
10 for $1 
1000/iF 16V 
5 for $1 
2 5 M F 350V 
5 for $1 
470/iF 40V 
5 for $1 
220/xF 50V 
4 for $1 
470/iF 35V 
4 for $1 
220/xF 50V 

4 for $1 
1000/.F 10V 

5 for $1 
220/iF 10V 

10 for $1 
47 m F 25V 
5 for $1 
47/iF 50V 
5 for Si 
470/iF 25V 

5 for SI 
220/iF 63V 
4 for $1 


470/iF 16V 

10OOuF 63V. 

5 lor $1 


47 nF 16V 

47/iF 200V 

5 for $1 

3 tor $1 

22/iF 16V 

1000/iF 25V 

5 tor $1 

5 tor $1 

2500/.F 16V 

680/tF 35V 

5 tor $1 

2 for $1 

16 m F 350V 

4 tor $1 

CAPACITORS 

47 m F 160V 

0.47MFD 100V 

5 for $1 

10 for $1 

330/tF 63V 

220/iF 63V 

5 for $1 

5 for $1 

22/iF 160V 

0.0068/xF 1500V 

5 for $1 

3 for $1 

25/iF 63V 

0.0039/iF 1500V 

5 tor $1 

3 lor $1 

470/iF 63V 

0068/iF 400V 

3 tor $1 

5 for $1 

47/iF 25V 

0.015/iF 250V 

5 tor $1 

10 for $1 

330MFD 16V 

680K 250V 

2 for $1 

5 tor $1 

2000MFD 25V 

47K 630V 

2 lor SI 

5 for $1 

IOOOmF 50V 

2.2 200V 

$1 each 

5 tor $1 


BSR DELUX RECORD PLAYER 

11 INCH TURNTABLE CUING DEVICE 
SHIELDED MOTOR MAGNETIC CARTRIDGE 

P&P NSW - $4.50; INT — $5.50 
WA - $6.50 
NT - $6.50 



SPEAKERS 2’ 4 INCH 

2 FUH Si 

MSP SPEAKERS 

8 INCH DUAL CONE 15 OHM 

$5 0 

8 WATT 

PP NSW $1.80 
INTERSTATE $2.75 
WA. TAS. NT. $4 


DUAL VU METER $3 



Touch micro switches 4 for $1 

100 mixed capacitors fresh stock 

handy values.$2 

Crystals for a colour TV.$1.50 

100 mixed resistors handy values $2 

200 mixed screws, bolts, nuts, 

self tappers, etc $1 

Tuning Capacitors. 3-gang.$1 

SLIDE POTS 

'/2 meg dual 50 cents 

1 meg dual 50 cents 

2 meg dual 50 cents 

25K dual 50 cents 

250K dual 50 cents 

IK dual 50 cents 

50K single 30 cents 

250K single 30 cents 

10K single _ 30 cents 

VU & BALANCE METERS 


1 ?K" lOOuA J2 00 


STEREO VU S3 OO 



SPEAKER 
SYSTEMS 
$29.50 PAIR 


Two 6 " Dual Cone Magnavox 

Speakers in each cabinet 
10 watts RMS 
P&P NSW $4 50 INT $5 50 WA S 6 50 
- NT S 6 50 


POTS ROTARY 

7 Meg 

1 Meg 
10OK 

1 0OK Switch 

50K Double Pole Switch 

7,500 

1 0K Switch 

250K 

50K 

20K 

1 0K Mm Pots 
50/ohm 

Vi or 1 Meg Switch 
' 7 1 meg dual Concentric tapped at 

2 meg ganged double pole switch 

1 5 meg dual ganged 

2 meg ganged log 

1 meg dual ganged 

’? meg dual ganged LIN 
25K 50K dual ganged Concentric 
double switch 
200K single line 
20K wire wound 
dual log 10K 

1 0OK dual ganged linear pots 
1 0K sub mm log pots 
250K ganged pots 

2 5K im ganged pots 


30c 
30c 
30c 
50c 
50c 
30c 
50c 
30c 
30c 
30c 
25c 
50c 
50c 
100K SI 
SI 
50c 
SI 
SI 
75c 

SI 
30c 
75c 
75c 
75c 
50c 
75c 
7 5r 


SPECIAL 

MAGNAVOX SPEAKERS 

1 0 INCH WOOFER $ 9 0 PAIR 

10 INCH MID RANGE 
8 OHM SYSTEM , 20 WATTS HMS 

P&P NSW S3 50 - INT S4 50 - WA S5 50 
NT Sb 50 


TUNING CAPACITORS 

Jsssf 

AM,FM $3 

3 Gang $2 2 Gang $1.50 


Coming Next Month* 


Touch-lamp dimmer 



This completely new dim¬ 
mer circuit uses a 
Siemens 1C to turn lamps 
on or off at a touch or 
dim them to any desired 
level. The circuit also has 
very effective EMI sup¬ 
pression and optional 
remote sensing for two- 
way or multi-way lamp 
switching. (Due to lack of 
space this item had to be 
held over from March.) 


Simple stereo simulator 

Our stereo simulator is a simple and economical way 
of providing a simulated stereo signal from a 
monophonic source. It can be used with virtually any 
mono signal source including the EA Playmaster AM 
tuner. 

8-channel audio mixer 

This eight channel stereo mixer with balanced inputs is 
equally at home on stage, in the studio or in a disco. 
Features include bass , mid-range and treble equalisa¬ 
tion on all inputs, audio effects capabilities and clean , 
uncluttered layout. Details in April"Electronics Australia". 


PLUS . . . 

BONUS 
156 PAGE 
CATALOG FROM 
DICK SMITH 
ELECTRONICS 

* Our planning for this issue is well advanced but 
circumstances may change the final content. However, we will 
make every attempt to include the articles mentioned here. 
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These two pages are invaluable for the Kit Builder and School Master. Printed circuit pricing and month of magazine 
coming out are included as well as name of kit and project. It not only helps us at Rod Irving Electronics to find the month 
and number of a kit, but also shows the incredible range we have available. Others say they are No. 1 for kits but we get on 
with the job, the range below proves it. Please note some of the older projects are in limited supply and might take longer to 
deliver. The challenge of building a kit as well as the knowledge gained from it, is invaluable, I would say that practical 
practice in electronics is the true key to successful understanding:- 

May we all strive a bit harder for 1983 to make Australia a better country. Rod Irving 


REVISED 17th DECEMBER 82 


ET 014 

4 90 

DUAL VOLTAGE POWER 





SUPPLY 

DEC71 


ET 043 

2.50 

HEADS OR TAILS 

0CT76 

3.90 

ET 044 

2.50 

TWO TONE DOORBELL 

0CT76 

4.90 

ET 047 

2.50 

MORSE PRACTICE SET 

DEC76 

3.90 

ET 048 

2.50 

BUZZ BOARDS 

DEC76 

4.50 

ET 061 

2.50 

SIMPLE AUDIO AMP 

0CT76 

5.90 

ET 062 

2.90 

SIMPLE AM TUNER 

MAR77 

6 90 

ET 063 

2 90 

ELECTRONIC BONGOS 

N0V79 

5.90 

ET 065 

2.90 

ELECTRONIC SIREN 

DEC79 

5.90 

ET 066 

2 50 

TEMP ALARM 

DEC79 

5.50 

ET 068 

2 90 

LED DICE 

0CT76 

6.90 

ET 071 

2 50 

TAPE NOISE LIMITER 

JUN79 


ET 072 

2 50 

TWO OCTAVE ORGAN 

JUN78 

9 50 

ET 083 

2.50 

TRAIN CONTROLLER 

DEC79 


ET 084 

2 90 

CAR ALARM 

JAN77 

13.50 



E.A. Feb 83 Wheatstone Bridge $45.00 


ET 085 

2.50 CAR OVER REV. ALARM 

0CT79 


ET 130 

2 50 TEMP/VOLTS CONVERTER 

FEB76 


ET 132 

3.90 EXPERIMENTORS POWER SUPPLY 

FEB77 


ET 134 

2.90 R M S. VOLTMETER 

AUG77 


ET 135 

3.50 DIGITAL PANEL METER 

0CT77 


ET 136 

2 90 LINEAR SCALE CAP METER 

MAR78 


ET 137A 

4 90 FREQUENCY METER LCD 

MAY78 


ET 137B 

3 90 AUDIO OSCILLATOR 

MAY78 


ET 139 

2.50 POWER METER 

MAY78 


ET 147 

4 90 ELECTRONIC DUMMY LOAD 

0CT80 

99 00 

ET 149 

3.50 TWO TONE GENERATOR 

JUL80 

34.90 

ET 152 

2.90 CAPACITANCE METER 

FEB80 


ET 157 

4 50 CRYSTAL MARKER 

OCT 81 

34.50 

ET 158 

3.50 LOW OHMS METER 

N0V81 

34.50 

ET 159 

2.90 10 15V EXP. SCALE VOLTMETER 

DEC81 

26.50 

ET 162 

4 50 0 30V VAR POWER SUPPLY 

DEC82 

47.50 

ET 165 

7 50 TACH0 CALIBRATOR 

NOV82 

39.50 

ET 245 

2 90 WHITE LINE FOLLOWER 

N0V77 


ET 255 

2 90 THERMOMETER 

N0V80 


ET 256 

3 50 HUMIDITY METER 


22 50 

ET 257 

2.90 UNIVERSAL RELAY BOARD 

MAY81 

13.50 

ET 258 

2 50 MINI DRILL SPEED CONTROLLER 

JUL81 

9.50 

ET 259A 

3.90 VERSATILE INCREMENTAL’ TIMER 

JAN82 

39.00 

ET 259B 

3.90 



ET 260 

2 60 PHOTO LAMP FLASHER 

DEC79 


ET 261 

2 90 FOG HORN 

DEC79 


ET 263 

2 90 SIMPLE EGG TIMER 

DEC79 


ET 264 

2 90 SIMPLE SIREN 

MAR80 


ET 316 

3.50 TRANSISTOR ASSISTED IGNITION 

MAY77 


ET 317 

3.90 CAR REV MONITOR 

JUL77 


ET 322 

3 90 



ET 324 

4 90 LED TACHO 

AUG80 

34 00 

ET 325 

2 50 CAR AUTO ELECTRIC PROBE 



ET 326 

2.50 EXP SCALE LED VOLTMETER 

SEP80 

12.50 

ET 327 

3 50 TURN/HAZARD INDICATOR 

0CT80 

22 00 

ET 328 

2 90 LED OIL TEMP METER 

JAN81 

19 00 

ET 329 

2 50 EXP SCALE VEHICLE AMMETER 

FEB81 

1900 

ET 330 

3 90 CAR ALARM 

JUL81 

29 00 

ET 332 

3 90 ELECTRONIC STETHOSCOPE 

AUG81 

34 00 


ET 333 

3.90 REVERSING ALARM 

JAN82 

10.00 

ET 334 

AUTO TESTER 

JAN83 


ET 363 

3.50 



ET 417 

2.90 OVERLOAD INDICATOR 

AUG73 


ET 438 

3.90 LED LEVEL METER 


12.95 

ET 440 

8.50 25 WATT STEREO AMP 

MAR75 


ET 445 

2.90 GENERAL PURPOSE PREAMP 

JUL76 

8 25 

ET 446 

3.90 STEREO LIMITER 

JUL76 


ET 449 

2.90 MIKE PREAMP 

MAY77 


ET 450A 

3.90 BUCKET BRIGADE 

DEC77 


ET 450B 

3 90 BUCKET BRIGADE 

DEC77 


ET 452 

GUI 1 AH PRACTICE AMPLIFIER 

JAN80 


ET 453 

2.90 AMP CLASS B GEN PURPOSE 

APR80 


ET 454 

3.90 FUZZ BOX 

APR80 


ET 455 

4.50 LOUD SPEAKER PROTECTOR 

MAR80 

32.50 

ET 457 

2 90 SCRATCH & RUMBLE FILTER 

SEP80 


ET 458 

4 90 LED LEVEL METER 

JUN81 

27.00 

ET 459A 

16 50SERIES 5000 1/3 OCT GRAPH EOU 

NOV82 

189.00 

ET 459B 

16.50 



ET 461 

3.90 BALANCED INPUT PREAMP 

DEC82 

20.00 

ET 466 

8.50 300W AMP MODULE 

FEB80 

63.00 

ET 467 

6.90 4 INPUT MIKE PREAMP 

JUL80 

27.50 

ET 470 

3.50 60 WATT AMP MODULE SERIES 




4000 

TPV6 

26.00 

ET 471 

9 90 AUDIO PREAMP SERIES 4000 

TPV6 

49 50 


SERIES 4000 FRONT PANEL 


14.90 

ET 472 

3.90 POWER SUPPLY FOR SERIES 4000 

TPV6 

24.00 

ET 473 

5.90 MOVING COIL PREAMP SERIES 4000 TPV6 

54 00 

ET 474 

2 90 INTERFACE 60W AMP 

JAN80 


ET 475 

5 90 AM TUNER 

SEP80 

99.00 

ET 476 

7 90 SERIES 3000 AMP 25W STEREO 

N0V80 

84.00 

ET 477 

4 90 SERIES 5000 PWR. AMP MOD 




150W 

JAN81 

58.50 


SERIES 5000 POWER AMP 




COMPLETE KIT 


299.00 

ET 478MB 13.90SERIES 5000 PREAMP MAIN 




BOARD 

0CT81 


ET 478MC 4 90 MOVING COIL PREAMP (5000) 

SEP81 

24.50 

ET 478MM 4.90 MOVING MAGNET PREAMP (5000) 

SEP81 

18.50 

ET 478SA 2 90 SERIES 5000 PREAMP SWITCH 




BRD 

0CT81 


ET 478SB1 90 SERIES 5000 PREAMP SWITCH BRD 0CT81 


ET 478SC1.90 SERIES 5000 PREAMP SWITCH BRD 0CT81 


ET 478SD1.90 SERIES 5000 PREAMP SWITCH BRD 0CT81 


ET 479 

3.50 SERIES 5000 BRIDGING ADAPTOR 

MAR82 

12 90 


SERIES 5000 PREAMP COMPLETE 




KIT 


259 00 

ET 480 

3.90 50 WATT AMP MODULE 

30AP 

17.50 

ET 480 

3.90 100 WATT AMP MODULE 

30AP 

22.00 

ET 480PS2 90 50 100W AMP MODULE PWR 




SUPPLY 

30AP 

22.50 

ET 481M 3.95 HI POWER P.A/GUITTAR AMP MOD 

30AP 


ET 481 PS4.90 12V/100 PA INVERTER 

30AP 


ET 483 

4 50 SOUND LEVEL METER 

FEB78 


ET 484 

5 90 EXPANDER COMPRESSOR 30 A.P 

JUL77 


ET 485 

5 25 GRAPHIC EQUALISER 

JUN77 


ET 486 

4 90 HOWL ROUND STABILIZER 

N0V77 

59.00 

ET 488 

7 90 60W AMP MODULE 

JAN83 


ET 489A 

3.50 AUDIO SPECTRUM ANALYSER N02 

APR78 


ET 489B 

3.50 AUDIO SPECTRUM ANALYSER N02 

APR78 


ET 492 

3 90 SOUND BENDER 

FEB82 

29 00 

ET 494 

3 90 LOUD SPEAKER PROTECTOR 

0CT82 

24 50 

ET 496 

SERIES 4000 1 SPEAKER KIT 

FEB80 

699 00 


SPEAKERS & CROSSOVERS 


479 00 


CROSSOVER KITS 


199 00 


SPEAKER BOXES 


259 00 

ET 499 

4 95 50W MOSFET AMP 75-85 

MAR82 

79 00 


TRANSFORMER 


43.50 


ANODISED HEATSIN^ 


42.50 


ET 525 


ET 528 

2.90 INTRUDER ALARM 

JAN75 


ET 539 

3.90 TOUCH SWITCH 

MAR76 


ET 541 

3.90 TRAIN CONTROLLER 

MAY76 


ET 547 

3.50 TELEPHONE BELL EXTENSION 

JUN77 


ET 549A 

3.90 METAL DETECTOR 

MAY77 


ET 560 

2.50 240V MAINS LOCATOR 

MAY80 


ET 561 

3.90 METAL DETECTOR 

MAR80 

34.00 

ET 562 

3.90 GEIGER COUNTER 

APR80 


ET 563 

4.50 NICAD FAST CHARGER 

JUL80 

54 90 

ET 566A 

2.90 PIPE & CABLE LOCATOR 

APR80 


ET 566B 

4 90 PIPE & CABLE LOCATOR 

APR80 


ET 567 

4.50 CORE BALANCE RELAY 

APR81 

44.50 

ET 568 

2.90 PHOTO FLASH TRIGGER 

0CT80 

26.50 

ET 570A 

2.90 INFRARED TRIP’ RELAY TX 

JAN82 

24.50 

ET 570B 

3.20 INFRARED TRIP’ RELAY RX 

JAN82 


ET 572 

4.90 DIGITAL PH METER WITH PROBE 

DEC80 

109.00 

ET 573 

4.50 UNIVERSAL TIMER 

0CT79 


ET 576 

8.90 ELECTROMYOGRAM 

TPV6 

89.00 

ET 577 

3.50 GENERAL PURPOSE POWER SUPPLY TPV6 

39.50 

ET 578 

3.90 SIMPLE NICAD CHARGER 

JUN80 


ET 581 

3.25 15V DUAL POWER SUPPLY 

JUN76 

17.50 

ET 583 

2.90 MARINE GAS ALARM 

AUG77 


ET 585R 

2.90 ULTRASONIC RECEIVER 

TPV6 

17.95 

ET 585T 

2.90 ULTRASONIC TRANSMITTER 

TPV6 

10.95 

ET 591A 

UP/DOWN DIGIT COUNTER 

JUL78 


ET 591B 

ET 596 

2.90 WHITE NOISE GENERATOR 

N0V81 

8.00 

ET 598 

TOUCH SWITCH 

FEB81 

10.00 

ET 598B 

2.50 TOUCH SWITCH 

FEB81 


ET 599A 

2.50 INFRA RED REMOTE CONTROL 

MAY80 

76.00 


ET 599B 2.50 
ET 599C 2.90 

ET 599D 2.20 I.R REMOTE CNTRL POWER SUPPLY MAY80 
ET 603 4.90 MUSIC SYNTHESIZER SEQUENCER AUG77 

ET 604 4.50 METRONOME SEP77 

ET 606 3.90 ELECTRONIC TUNING FORK N0V79 

ET 607A 2.90 SOUND EFFECTS GENERATOR AUG81 
ET 607nf 2.90 SOUND EFFECTS GENERATOR AUG81 
ET 631 2 7.50 KEYBOARD ENCODER APR77 

ET 635 4.90 COMPUTER POWER SUPPLY APR81 



E.A. Feb 83 Transistor-assisted Ignition $35.00 


ET 636 

18.907 SLOTT Si 00 MOTHER BOARD 

MAY80 

85.00 

ET 638A 

5.90 EPROM PROGRAMMER 

JUL78 


ET 640 

69.00MEM0RY MAPPED VDU 


129.00 

ET 644 

52 50DIRECT CONNECT MODEM 

OCT82 

169 00 

ET 645 

TURTLE ROBOT 

MAY82 


ET 647 

SPEECH SYNTHESISER 

0CT82 


ET 650A 

4 90 STAC TIMER 

N0V78 


ET 650B 

4.50 STAC TIMER 

N0V78 


ET 650C 

4.50 STAC TIMER 

N0V78 


ET 653 

6 50 16 CHANNEL COMP OUTPUT DRIVER N0V82 

45.00 

ET 660 

19 OOLEARNERS MICROCOMPUTER 

ICT81 

99.00 


KEY SET (18) TO SUIT ET660 


30.00 


COLOUR OPTION KIT TO SUIT 660 


14.50 


AUG77 

SEP77 

N0V79 

AUG81 12.50 
AUG81 
APR77 
APR81 
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E.A. March 83 Fuel Consumption Meter $50 plus cost 
of sensors 


ET 670 

II .OOLOW COST MICRO KEYBOARD 

MAY82 


ET 682 

79.00VERSATILE EPROM CARD 

MAR81 

115.00 

ET 686 

9.50 

PPI BASED EPROM PROGRAMMER 

0CT82 

48.00 

ET 708 

2.90 

AERIAL AMP 

MAR76 


ET 713 

4.90 

FM TUNER ADD ON 

SEP77 


ET 717 

4.50 

CROSSHATCH GENERATOR 

MAY78 


ET 726 

3.50 

R.F AMP 70W 6/10 METER 

FEB80 


ET 729 


UHF TV MASTHEAD AMP 

APR81 

36.00 

ET 730 


UHF TV CONVERTER 

MAY81 

37.50 

ET 731 

4.50 

TELETYPE MODULATOR 

0CT79 


ET 735 

4.90 

UHF TO VHF CONVERTOR 

MAY81 


ET 760 

2.50 

VIDEO MOD TO SUIT 660 MICRO 

0CT81 

14 50 

ET 824 

2.90 

SLOT CAR POWER SUPPLY 

DEC81 

19.50 

ET 825 

5.90 

SLOT CAR CONTR. (NO CASE) 

DEC81 

59.00 

ET 905 

16.00P0LYPH0NIC ORGAN 

JAN83 


ET 1501A 2.90 NEGATIVE ION GENERATOR 

APR81 

39.00 

ET 1501B2.90 

NEGATIVE ION GENERATOR 

APR81 


ET 1501C2.00 

NEGATIVE ION GENERATOR 

APR81 


ET 1503 

3.90 

BATTERY CHARGER 

AUG81 


ET 1508 


MODEL TRAIN CONTROLLER SINGLE DEC82 




DOUBLE 


115.00 

ET 1509 


D.C.-D.C. INVERTER 

SEP82 

39.50 

ET 1510A 

MODEL RAILWAY POINTS 

JAN83 


ET 151 OB 

CONTROLLER AND INDICATORS 



EA 6800 

14.506800 MICRO COMPUTER 


115.00 

EA 6802 

14.506802 MICRO COMPUTER 


115.00 



POWER SUPPLY TO SUIT 


35.00 



HEX KEYPAD 19 KEYS 


35 00 

75CD7 

3.50 




75L11 

2.50 




78C5 

4.90 




78A06 

3.90 




78N6 

3.90 




78T3 

4.50 

PHOTO TIMER 

MAR78 


78NG4 

2.90 

PINK/WHITE NOISE GEN 

APR78 


78UT4 

4.50 

LOW COST VDU KEYBOARD 

APR 7 8 


78UP10 

9.50 

2650 EXTRA RAM 

0CT78 


79SB10 

3.90 

BASS FILTER 

0CT79 


79FE11 

2.50 

PHOTO FLASH EXPOSURE MTR. 

N0V79 

24 50 

79PC9 

3.90 

PULSE GENERATOR 

SEP79 


79SE3 

3.90 

TRAIN MODEL SOUND 

MAR79 


79TI11 

2.90 

TRANSISTOR ASSISTED IGN. 

N0V79 

32 50 

79PS11 

2.90 

EXPERIMENTORS POWER SUP 

N0V79 


79PC12 

2.90 

FAN SPEED CONTROL 

DEC79 


79SF10 

2.50 

PHOTO SLAVE FLASH 

0CT79 


79SF9 

2.90 

PHOTO SOUND TRIGGER 

SEP79 


79UPS6 

3.50 

UNIVERSAL POWER SUPPLY 

JUN79 

29.50 

80ST10A 3.50 

STYLUS TIMER 

0CT80 


80ST10B 2.50 

STYLUS TIMER 

0CT80 


80TC12 

2.90 

BIPOLAR TRAIN CONTROLLER 

DEC80 

28.00 

80CM3A 

4 50 

DIGITAL CAPACITANCE MTR 

MAR80 

45.00 

80CM3B 

2.50 


MAR80 


80PG6 

6.50 

T V. PATTERN GENERATOR 

JUN80 

59 50 

80TV8 

3.90 

T V. CRO ADAPTER INC. P/PACK 

AUG80 

38.50 

80F3 

3.20 

AUDIO PRESCALER 

MAR80 


80PP3 

2.50 


MAR80 


80LL7 

3.90 

LEDS & LADDERS 

JUL80 

19 50 

80B7 

2.50 

BEAT FREQUENCY OSCILLATOR 

JUL80 


80BM10 

2.90 

CAR BATTERY MONITOR 

0CT80 

9.50 

80SA10 

9.90 

STEREO AMP MOSFET 

JAN81 

169 00 

80DC10 

6.50 

DIGITAL STORAGE CRO AD 

N0V80 

78 00 

80GA12 

6 50 

GUITAR AMPLIFIER 

DEC80 


80HLA5 

2 90 

CAR HEADLIGHT ALARM 

MAY80 



80LS12 

3.50 SELECTALOTT 

DEC80 

22.00 

80LBR12 

2.90 LIGHT BEAM RELAY 

N0V80 

13.00 

80PC4 

2.90 POWER HEAT CONTROLLER 

APR80 


80PC7 

3.50 POWER SAVER INDUCTION MTR 

JUL80 


80FB12 

2.90 GUITAR FUZZ BOX 

FEB81 

19.90 

80G6 

5.90 MUSICAL TONE GENERATOR 

JUN80 


80GPS3 

2.90 VOLTAGE REGULATOR MULTI 

MAR80 


80AD12 

3.00 AUTODIM LIGHT DIMMER 

DEC80 


80AU3 

3.50 HI FI AUTO TURN OFF 

MAR80 


80AW4 

4.50 RECEIVER ALL WAVE 

APR80 


80TM8A 

6.90 DIGITAL ENGINE ANALYSER 

AUG80 

48 50 

80TM8B 

2.90 

AUG80 


80PP7A 

8.50 EPROM PROGRAMMER 

JUL80 

77.50 

80PP7B 

2.90 EPROM PROGRAMMER 

JUL80 


80RF5 

2.90 RUMBLE FILTER 

MAY80 


8RM12 

3.90 CYLON VOICE SIMULATOR 

DEC80 

19 95 

80SA3 

5.90 PLAYMASTER STEREO AMP 

MAR80 


80CH7 

8.50 240V A C. LIGHT CHASER 

JUL80 


80RM12 

3.90 RAM EXPANSION FOR DREAM 

DEC80 

39.00 

80PA6 

7.50 PLAYMASTER 300W AMP MODULE JUN80 

63.00 

80CL4 

3.50 TIMER CONTROLLER 

APR80 


80TRS11 

2.90 TRS 80 PRINTER SERIAL IN. 

N0V80 

15.00 

81DC2 

2.90 LE GONG DOORBELL 

FEB80 

14 95 

81DT5 

3.00 DREAM TAPE CONTROLLER 

MAY81 


81GA3 

11 50C0L0UR GRAPHIC ANALYSER 

MAR81 

109 00 

81UC8 

4.50 UNIVERSAL TIMER & STOPWATCH 

AUG81 


81MP6 

3.90 MICROPROCESSOR POWER SUPPLY 

JUN81 


81IR4A 

4.50 INFRA RED RELAY 

APR81 

39.00 

81IR4B 

2.90 INFRA RED RELAY 

APR81 


81SP1 

2 90 RS232 TRS80 SYSTEM 80 INTFCE 

JAN81 


81SI3 

7 90 TRS80/SYSTEM 80 SERIAL INTFCE 

MAR81 


81SW1 

3 90 



81MC7 

2.90 MOVING COIL PREAMP 

JUL81 


81RM2 

2.50 

FEB81 


81DC3B 

8.50 DIGITAL AND 

N0V80 

189 00 

81DC3A 

9.50 ANALOGUE STORAGE CRO 

MAR81 


81WS10 

3.90 WIND SPEED INDICATOR 

OCT 81 

52.50 

81P6 

2.90 POOL/LOTTO SELECTOR 

JUN81 

22.50 

81A010 

3.50 AUDIO TEST UNIT CASS DECK 

0CT81 

47.50 

81MC8 

10.90MUSICOLOUR IV 

AUG81 

84 00 

81SG9 

4.20 LED SANDGLASS 

SEP81 

22.50 

8109 

DIGITAL CLOCK THERMOMETER 

SEP81 

80 00 

81 SS11 

6.90 SLIDE CROSS FADER 

N0V81 

89.50 

81GA9 

4 90 PHOTON TORPEDO GAME 

SEP81 

24 50 

81UC8 

4 90 UNIVERSAL TIMER 

AUG81 


8MC7 

9.50 MOVING COIL PREAMP 

JUL81 


8SW7 

4 90 TRAIN STEAM WHISTLE 

JUL81 

17.50 

81SM7 

3.90 BAGATELLE 

JUL81 


81VM2 

2.90 HIGH IMPEDANCE DC VOLTMTR 

FEB81 


81CC5 

2.90 PC BIRDIES 

MAY81 

14.50 

81HB4A 

7.50 HEART RATE MONITOR 

APR81 

79.00 

81HB4B 

3.50 HEART RATE MONITOR 

APR81 


81A06 

4 90 AUDIO OSCILLATOR 

JUN81 

59.00 

81MA4 

4 50 TOUCH SENSITIVE ALARM 

APR81 


81RC4A 

4 90 INFRA RED REMOTE CONTROL 

APR81 

72.00 

81RC4B 

2.50 INFRA RED REMOTE CONTROL 

APR81 


81RC4C 

2.75 INFRA RED REMOTE CONTROL 

APR81 


81SP5 

2.90 SOUND PRESSURE METER 

MAY81 

37 00 

810R7 

9 50 ELELECTRONIC ORGAN 

JUL81 

59 00 

81 CHI 2 

3.50 CHRISTMAS DECORATION 

DEC81 

15 00 

81tmlOA 4 90 500MHZ DIGITAL FREO MTR 

DEC81 

135 00 

81fm10B 3 50 500MHZ DIGITAL FREQ MTR 

DEC81 


811dl2 

4 50 LED BAR GRAPH DISPLAY ' 

DEC81 


81 mil 1 

2.90 METRONOME (LOW CURRENT) 

JAN82 

16 90 

81 wdl 2A 3.50 WIND DIRECTION INDICATOR 

JAN82 

24 50 

81 wdl 2B 3 50 



82EP1 

12.50FREE STANDING EPROM 




PROGRAMMER 

JAN82 

45 00 


WITH '24 PIN' TEXTOOL SOCKET 


55.00 


AND AC PLUGPACK 


69 50 

82TH2 

3 90 DIGITAL THERMOMETER 

FEB82 

69 00 

82CR1 

13.50 LGE. SCRN. STORAGE CRO 




ADAPTER 

FEB82 

119 00 

82EG2 

2 90 CUDUP 

FEB82 

12 00 

82PS2 

4.90 DUAL TRACKING POWER SUPPLY 

MAR82 

83 50 

82LF2 

3 90 LOW FUEL INDICATOR 

MAR82 

16 50 

82CM3 

3 50 LCD CAPACITANCE METER 

MAR82 

69 00 

82A03A 

7.90 FUNCTION GENERATOR 

APR82 

79 50 

82A03B 

3 90 

APR82 


82VC3 

3.50 VOICE CANCELLER 

APR82 

22 50 



E.A. March 83 Brown-out Protector $25. 


82VX4 

350 VOX 

APR82 

15 00 

82PT4 

3.90 PHOTOGRAPHIC TIMER 


48 00 

82IV5 

5 40 12 240V INVERTER 40 WATT 

MAY82 

49.50 

82P5 

5.90 UNIVERSAL PREAMP MM/MC 

MAY82 

35.00 

82T05 

3.90 TACHO/DWELL METER 

MAY82 

62 00 

82TS3 

3 90 LOW COST TOUCH SWITCH 

MAY82 

12.00 

82GA3 

9 90 GUITAR BOOSTER 

JUN82 

17 50 

82EM6A 

4 90 THEREMIN 

JUN82 

34 50 

82IV6 

6 90 12 240V INVERTER 300 WATT 

JUN82 

189 00 


POWER MONITOR 

JUL82 

18 00 

82HB6 

3 90 LCD HEART RATE MONITOR 

JUL82 


82CC7A 

15 50CAR COMPUTER 

JUL82 

109 00 

82CC7B 

4 00 CAR COMPUTER 

TO 




SEP82 


82DP6 

4 90 DECIMAL POINT FOR D F METER 

JUL82 

70 00 

82PA7 

9.50 SUB WOOFER AMP 

JUL82 

85 00 

82UR8 

3.90 ULTRASONIC RULE 

AUG82 

49 00 

82MS8 

6 50 STEREO SYNTHESISER 

SEP82 

55.00 

82EF9 

4 90 ELECTRIC FENCE 

SEP82 

19.50 

82PC8 

2.00 FLOURESCENT STARTER 

0CT82 

500 

82FC8A 

6.50 DIGITAL READOUT 

0CT82 

72.00 

82FC8B 

3 90 FOR SHORT WAVE 



82FC8C 

2 50 RECIEVERS 



82TA10 

3 90 FREEZER ALARM 

0CT82 

21 00 

82VS10 

SPEECH SYNTHESISER 

0CT82 


82PC10 

3 90 POWER UP 

N0V82 

33 00 

82AL11 

3 90 SUPER SIREN 


21.00 

82PC11 

3.90 DRIVEWAY SENTRY 

DEC82 

32 00 

82QR12A 

820R12B 

PLAYMASTER AM TUNER 

DEC82 

239 00 

82PH12 

2 90 DIGITAL PH METER 

0EC82 

115 00 

82EG12 

2 90 BOGGLE GOGGLES (SHORT FORM) 

DEC82 

9 60 

83TV1A 

4 90 REMOTE INFRARED TV 

JAN83 

39.50 

83TV1B 

2 90 SOUND CONTROL 

JAN83 


83TV1C 

2 90 

JAN83 


83PS1 

2 90 PLUGPACK REGULATOR 

JAN83 

12 00 


WITH PLUGPACK 


26.50 

83EG1 

3.50 LED HEAD LIGHT CHASER 

JAN83 

12.00 

HOBBY ELECTRONICS 



HE102 

3.50 GUITAR PHASER 

JUN81 

25 00 

HE103 

TRANSISTOR TESTER 


9 40 

HE104 

2 90 A M TUNER 

MAY81 

7 50 

HE105 

2.90 BASIC AMPLIFIER 

MAY81 

9 50 

HE106 

2 90 F M RADIO MICROPHONE 

MAY81 

8 50 

HE107 

3 90 ELECTRONIC DICE 

JUN81 

5 95 

HE108 

2 90 POWER SUPPLY 


11 95 

HE110 

UNMISTAKABELL 


6 90 

HE111 

OHMETER 


19 90 

HE112 

2 20 MICROMIXER 


11 90 

HE113 

2 50 WATER ALARM 


9.45 

HE114 

3 50 DIGITAL COUNTER 

0CT81 

14 50 

HE115 

2.50 REACTION TIMER 



HE117 

HOUSE AND CAR ALARM 


16 90 

HE121 

2 50 SCRATCH AND HISS FILTER 


9 00 

HE123 

3 90 ALIEN INVADERS 



HE126 

2 50 NICAD CHARGER (P/PACK EX $9 95) 


HE 127 

SIREN 


390 

HE128 

FOG HORN 



HE 129 

2 50 SIMPLE TUNER 



DIGITAL RESEARCH SI 00 & SS50 BOARDS 



SI 00 

16K RAM BOARD 


$69 00 

SI 00 

32K EPROM BOARD 


$69 00 

SI 00 

64K RAM BOARD 


$110 00 

SS50 

16K RAM BOARD 


$69 00 

SS50 

64K RAM BOARD 


$110 00 


ROD IRVING 


425 HIGH STREET, N0RTHC0TE 3070. MELBOURNE (03) 489 8131. 
48-50 A’BECKETT STREET, MELBOURNE, 3000. (03) 347 9251. 
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A computer system for the professional 
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Sydney-based firm Acoustic Electronic Developments has 
produced an advanced small business computer system which 
can rival and perhaps surpass anything that overseas 
manufacturers have to offer. 


The AED Universe Supercomputer II is 
based on the S-100 bus with selected im¬ 
ported and locally-built components. 
Dual processors allow the system to run 
standard CP/M 2.2 software in addition 
to the 16-bit MS-DOS and CP/M-86 
operating systems, to be available 
shortly. 

Features of the system include an 
enhanced CP/M operating system which 
allows the user to switch between any 
one of a number of different printers at 
any time and to define a menu of up to 
10 programs which can be swapped in 
and out of memory and run while 
current work is automatically saved and 
restored as required. 

Physically the AED Supercomputer is a 
departure from the desk-top systems 
normally featured in these pages. The 
computer itself is enclosed in a free¬ 
standing cabinet sized to fit under a 
three-drawer office desk. Dimensions of 
the cabinet are 64 x 46 x 64cm (W x H x 
D), and it is fabricated from white 
enamelled steel with a black front panel 
containing the on/off key switch, il¬ 
luminated reset button and AED logo in 
addition to three 20cm disk drives. 

Both the 30cm video monitor and the 
separate keyboard are enclosed in 
impact-resistant plastic cabinets in a 
brown and buff colour scheme and are 
connected to the computer cabinet by a 
1.5m ribbon cable. An automatically 
switched 240VAC outlet on the rear of 
the computer cabinet provides power 
for the terminal. 

Disk operations are performed by a 
dedicated Z80 microprocessor with its 
own 32K disk buffer RAM and the 
keyboard and video display terminal are 
also controlled by separate 
microprocessors. When combined with 
AED's custom software the result is a fast 
and extremely powerful computer 
system. 


The Supercomputer II is based on a 
20-slot shielded and actively terminated 
S-100 motherboard of AED's own design, 
complying fully with the IEEE 696 S-100 
bus standard. A 20-slot motherboard to 
the same specifications is standard, and 
since a standard system comes with five 
occupied slots, there is plenty of room 
for expansion. 


The hardware 

Computing power is provided by a 
dual processor board with an 8-bit 8085 




A free-standing cabinet houses the 
circuitry and disk drives of the AED 
Supercomputer. 
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processor running at 6MHz and a 16-bit 
8MHz 8088. Switching between pro¬ 
cessors is automatic and is performed by 
the system on the basis of the type of 
software loaded from disk. Standard 
CP/M programs run on the 8085, with 
16-bit operating sytems and programs 
automatically switching in the 8088. In 
addition while the 8085 is running the 
8088 is used to manage disk input and 
output. 

The system reviewed here is a single- 
user computer supplied with 64K of 
RAM provided by the Memoraed RAM 
board, a local product. This board also 
complies with the IEEE 696 bus standard 
and may be used in either 8-bit or 16-bit 
systems at clock speeds of up to 8MHz. 
It is a fully static board using CMOS 
devices for low power operation and has 
a number of unique features. 

A 24-bit extended addressing scheme 
allows the board to be positioned 
anywhere in a 16 megabyte address 
space. Each 64K board can be enabled or 
disabled in 2K blocks and in addition, 
blocks of memory can be specified as 
common to all 64K pages, allowing a 
convenient communication area for 
multi-tasking and multi-user systems. 

A "phantom" feature is also provided 
allowing memory devices which would 
otherwise conflict with each other to 
overlay one another without problems. 
AED use this feature to provide a full 64K 
of RAM together with video memory 
and a 32K disk buffer in an 8-bit com¬ 
puter system. 

The disk controller of the "Supercom¬ 
puter" is the Disk Jockey Direct Memory 
Access controller by Morrow Designs, an 
S-100 board which can control up to 
eight 14cm or 20cm disk drives (with a 
maximum of four drives of each size). A 
4MHz Z80 is used to control data 
transfers between the disk drives and the 
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AED's "Unserial terminal" combines a low-glare screen and a quality keyboard. 


system memory without intervention by 
the main CPU. Because the disk con¬ 
troller is programmable virtually any disk 
format can be emulated. 

At present software is provided to 
allow the controller to support soft- 
sectored IBM-compatible 20cm disk 
drives and North Star compatible hard- 
sectored 14cm drives. IBM Personal 
Computer and Tandy disk drive formats 
can also be provided by replacing two 
EPROMs on the disk controller board. 


The chief advantage of the DJDMA disk 
controller is its Direct Memory Access 
channel. The disk controller takes over 
the address and data buses of the system 
by halting the processor and directs data 
transfers to and from the disk drives us¬ 
ing the full addressing capabilities of the 
24-bit extended address bus. The high 
speed disk transfers made possible by 
this system have allowed AED to offer 
software that goes far beyond standard 
CP/M in speed and convenience. 


The Supercomputer system reviewed 
here was provided with three 20cm disk 
drives, providing a total of 3.6 
megabytes of storage. AED also offers a 
hard disk version of the computer with 
one 20cm floppy disk and a single 16 
megabyte hard disk. 

Communication with printers and 
other peripherals is handled by the 
"Saedio" board designed by AED. The 
board uses the Intel 8255 Programmable 
Peripheral Interface chip to provide 
three 8-bit bidirectional parallel ports, 
and fully complies with the IEEE S-100 
bus standard. 

Optionally available is the AED system 
support board providing a real-time 
clock/calendar, programmable timers 
and an interrupt controller for use in a 
multi-user system as well as additional 
serial I/O channels. 

The “Unserial terminal” 

The Supercomputer is provided with 
one terminal, a high speed memory 
mapped video display with its own 
microprocessor controller. The terminal 
is based on the SSM Microcomputer Pro¬ 
ducts VB3A video board with 
refinements made by AED. 

A maximum of 4096 bytes of memory 
can be directly mapped onto the screen 
of the terminal as alphanumeric 
characters or graphics, with program¬ 
mable display formats of up to fifty 
80-character lines. Read Only Memory 
on the board can be changed to provide 
other line lengths, such as 20, 32, 40, 64 
or 96 or 132 characters. 

In addition to the video RAM a second 
block of memory is provided to contain 
character attribute bytes which allow in¬ 
dividual characters to be displayed as 
standard upper and lower case with at¬ 
tributes such as flashing, half-intensity, 
underline, inverse video or strike¬ 
through. Provision is also made for in¬ 
stallation of a 2716 or 2532 EPROM to 
allow the user to select either the stan¬ 
dard character set or 128 or 256 user- 
defined characters respectively. 

The video monitor is a low glare, green 
phosphor type, with the controller pro¬ 
grammed as standard for 80 characters 
by 24 lines. Characters are formed on a 9 
x 13 matrix, making for a very readable 
display, with true lower case 
descenders. A dot graphics mode is also 
provided, allowing mixed text and 
graphics with a resolution of 160 x 96 
pixels. 

The keyboard provided with the ter¬ 
minal is a Honeywell Hall-effect type 
with its own internal microcomputer and 
eight byte First In First Out (FIFO) buffer 
ro maintain a constant serial data 
transmission rate and provide a limited 
"type ahead" facility. 

A total of 103 keys are provided, in¬ 
cluding 12 word-processing function 


Universe Supercomputer II specifications 


Processor: 

RAM: 


ROM: 

Display: 

Keyboard: 

Disk storage: 


Documentation: 


Expansion: 


Software: 


8085 — 6MHz clock and 8088 — 8MHz clock. 

64K standard, with 32K disk buffer and 8K video RAM 
separately addressed. Maximum address space is 16 
megabytes. 

CP/M bootstrap loader only. 

80 x 24 lines, low-glare green phosphor, other formats 
programmable. 

103 keys, with separate numeric pad, word processing 
keys and user-definable keys. Typewriter style. 

Up to four 20cm disk drives, 1.2 megabytes per disk and 
four 14cm disk drives. 16 megabyte hard disk available as 
an option. 

Comprehensive manuals for each component of the 
system. 

Standard single user system occupies five slots of a 
20 slot motherboard. Complies with IEEE 696 S-100 
specification. 

CP/M 2.2 with optional SUPERAED enhancements 
including selection between multiple programs without 
effecting work in progress and the ability to select any one 
of eight printers from the keyboard or from a program at 
any time. CP/M-86 and MS-DOS are offered with the 
16-bit option. 
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The AEP Supercomputer II 


keys in a separate bank on the left and a 
12-key numeric pad on the right. The top 
row of the keyboard consists of 14 user- 
definable keys, seven of which are used 
by AED's enhanced CP/M operating 
system in addition to two display speed 
control keys and a "Supershift" function 
key for further expansion of the 
keyboard codes. 

The keyboard has a light, positive ac¬ 
tion, and is almost soundless in opera¬ 
tion. Auto repeat is available for 
designated characters and there is also a 
separate repeat key for other printable 
characters. An audible output is 
available, although it was not fitted to 
the review machine. 

Outstanding software 

Hardware, no matter how 
sophisticated, is useless without ap¬ 
propriate programs and AED has gone to 
great lengths to ensure that the power of 
the computer system is fully utilised. 

As previously mentioned, both 8- and 
16-bit operating systems are available. 
CP/M V2.2 is supplied with the system, 
with enhancements by AED that main¬ 
tain full compatibility with standard 
CP/M programs but provide a number of 
special features. 

Enhancements include AED's 
"Superaed" version 5.0, developed to 
complement the hardware features of 
the Supercomputer. This program is 
completely compatible with standard 
CP/M, but provides additions such as 
selection of one of a number of printers, 
keyboard type ahead, clock/calendar 
routines and a powerful video display 
driver which can be customised to suit 
most terminals on the market. 

Two keys are defined to provide con¬ 
trol over the speed of the display screen 
to slow down listings for ease of reading 
or searches. A keyboard lock function 
allows the user to leave the computer 
unattended without worrying about 
unauthorised use, and a single program¬ 
mable key allows screen output to be re¬ 
directed to the current list device. 

An additional program called "Smart- 
key" allows the keyboard to be redefin¬ 
ed and another dedicated key enables 
either 7-bit or 8-bit output from the 
keyboard for use with special video 
driver routines. Keys can be defined to 
produce combinations of character str¬ 
ings to simplify entering often-used com¬ 
mands and the program also allows ap¬ 
plication programs to communicate with 
other programs via the keyboard so one 
program can call up another and pass 
data by simulating keyboard entries. 

Superaed also allows the user to switch 
back and forth between an application 
program and a powerful 8080 system 


monitor simply by pressing two 
dedicated keys, a feature unique to the 
Supercomputer and invaluable to the 
assembly language programmer. 

Parallel Program Access 

A frequent problem with small com¬ 
puter systems is that they can only run 
one program at once. Once the user 
loads another program all details of the 
previous work are over-written. Because 
of this arrangement most computer 
users are unable to utilise the full poten¬ 
tial of the system, using it only for the 
most critical current task while saving 
notes on paper for later "batch" process¬ 
ing of less critical applications. 

Some business users attempt to over¬ 
come the problem with a custom written 
"integrated" suite of programs, combin¬ 
ing the most frequently used programs 
in a menu-driven system. Apart from the 
expense the speed of program inter¬ 
change in such systems is often inade¬ 
quate, and very few of these systems 
allow programs to be swapped and 
restored without effecting current work. 
AED believe they have the answer to 
these problems. 

Called "Multiple Program Selection" or 
MPS, this feature of Superaed allows the 
user to define a menu of up to 10 dif¬ 
ferent programs and switch between 
them with just three keystrokes. The 
previous program, data and screen 
display is saved on disk and is fully 
restored on return. 

AED gives an example of how this 


feature can be used as follows: 

Suppose the business user is in the mid¬ 
dle of composing a quotation with a 
word processing program and the 
telephone rings. If a client on the line 
asks for details of goods in stock, a touch 
of three keys puts the user in the enquiry 
level of the stock inventory program. If 
the client then decides to place an order, 
another selection from the MPS menu 
brings up the order entry program. 

With the order filed the businessman 
can then place the client on a mailing list; 
the mailing list entry program is called up 
in the same way and the details entered. 
At the conclusion of the call three more 
keypresses return the user to the word 
processing program so he can take up 
exactly where he left off. 

Any standard CP/M program can be 
run under MPS, interrupted and restored 
quickly and conveniently. The secret is 
the high speed of the AED computer 
system, which allows a complete copy 
of the current memory contents to be 
stored on disk in about six seconds. The 
third disk drive in the Supercomputer is 
dedicated to holding these "memory im¬ 
ages", and in fact is not accessed by 
CP/M when the MPS option is running. 

AED's "unserial terminal" is also re¬ 
quired in order that the current contents 
of the video screen can be saved and 
later restored. While this terminal 
emulates a serial device, it is in fact much 
faster, in addition to providing the 

Cont'd on p. 144 


Accessibility is a 
feature of the AED 
design. Removal of 
a side panel reveals 
a 20-slot S-100 
motherboard with 
five slots occupied 
and a large 
capacity power 
supply. The vacant 
S-100 slots are 
available for 
expansion. 
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THE UNIVERSE: from AED “Australia’s SI00 Specialists’’ 

This Advanced System is the second generation of our famous Supercomputer 

★ “The Fasted — Most Advanced — Most Expandable Microcomputer Available” ★ 

• 6MHz 8085 8 bit CPU and 8MHz 8088 16 bit CPU in one computer • 20 Slot IEEE 
696 SI 00 BUS • DMA Floppy and/or Hard Disk, Fixed and Removable • Unseriel Terminal 

MORE END APPLICATIONS THROUGH MORE OPERATING SYSTEMS 

CP/M + CP/M + MPS • CP/M—86+MPS • MULTI/OS+MPS 
• MS - DOS • MP/M - 86 “ETC” 

MPS (Multiple Program Selection) NO! It’s not Multi User NO! It’s not Multi Tasking YES! It 
is one of the most significant single advances in operating system concepts ever made in 
the interest of helping you! The actual user. 

At last you can leap from program, to program, to program and leap back again — RIGHT 
BACK! Exactly to where you left off, with the screen restored. Now your system can be a 
complete electronic office in a way not possible before. 

*SEE REVIEW MARCH ELECTRONICS AUSTRALIA * 

WE ALSO SPECI A LISE IN SI 00 CARD SUPPLY AND CUSTOM BUSINESS & INDUSTRIAL COMPUTERS 

QS MICROCOMPUTER PRODUCTS A 

130 Military Rd., Guilford 2161. Tel: (02) 681 4966 — TLX AA70664 


PUBLIC ADDRESS AMPLIFIERS 


The TP A 100 and TP A 150 professional quality Public Address Amplifiers are designed and built in Australia. They 
offer the professional installer outstanding performance, features and facilities not found as standard on any other 
brand. * XLR 3-31 connectors ★ Balanced mic inputs with LOW cut filters ★ Booster add on facility ★ 19" 
Industry Standard Rack Mounting Cabinets ★ Eectronic Chime ★ Short Circuit and Overload protected. 



Power Output 
TPA 100 100W RMS 
TPA 1 50 1 50W RMS 


Harmonic Distortion 
Less than 2% at rated output 
Frequency Response 
45 to 15000 Hz ± 3 db 
Hum and Noise 
Fundamental 80 db 
Microphone 60 db 
Auxiliary 70 db 
Tone Controls 
Bass ± 13 db at 100 Hz 
Treble ± 13 db at 10 KHz 
Outputs 

4, 8, 50V, 70V. 100V Balanced 
Dimensions 

430W X 250D X 138H (mm) 
Weight 

TPA 100 12kg 
TPA 150 13.5kg 

$37S.OO TPA 100 
$49S.OO TPA ISO 



PB 150 Booster Amplifier 

Power Output 
1 50W RMS 
Harmonic Distortion 
Less than 2% at rated output 
Frequency Response 
45 to 15000 Mz 
Hum and Noise 
80 db 

Input Sensitivity 
IV At 10 K 
Outputs 

4. 8. 50V. 70V. 100V Balanced 
Dimensions 

430W X 250D X 138H (mm) 

Weight 

13kg 

$373.IS 



TPA 50/70/90 Amplifier 

Power Output 
TPA 50 25W RMS 
TPA 70 50W RMS 
TPA 90 70W RMS 


Harmonic Distortion 
Less than 1.5% at rated output 
Frequency Response 
50 to 1 5000 Hz ± 3 db 


Hum and Noise 
Microphone 60 db 
Auxiliary 70 db 


Outputs 

4. 8. 16. 70V. 100V unbalanced 
Dimensions 

31OW X 230D X 80H (mm) 

Weight 

TPA 50 3.8kg 
TPA 70 4 3kg 
TPA 90 5.1kg 

$143.13 TPA SO 
$201.04 TPA 70 
$211.2S TPA 90 


I *AII prices are plus 20% sales tax if applicable. Dealer enquiries welcome. 

PPC3 

T Head Office: 562 Spencer St, West Melbourne 3003. Telephone: (03) 329 7888. Telex 32980. 
Southern Depot: 1103 Dandenong Rd, East Malvern 3145. Telephone: (03) 211 8122. 
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Microcomputer News 



Is Apple’s new ‘Lisa’ set to take over? 


Apple’s new top of the line computer, Lisa, looks set to change 
the way people think about computers in the office. Over $200 
million worth of research has been done to make Lisa easy to use 
for those who have no previous computer experience. So suc¬ 
cessful has this research program been that people who have 
mastered existing computer operating systems may be at a disad¬ 
vantage when it comes to understanding Lisa. 


Lisa has been designed to allow office 
workers to use the computer in a way 
consistent with normal office procedures 
without learning special control codes or 
computer languages. The display screen 
is organised as a desk top with 
documents and "folders" for file storage, 


a "trash can" for disposal of unwanted 
material and a series of command menus 
laid over the normal display. 

The operator uses a small hand-held 
"mouse" which can be moved around on 
any flat surface to control the position of 
a pointer on the video display. A single 
button on the mouse allows selection of 
any of the menu options or activates a 
function symbolised by a small graphics 
image displayed at the side of the 
screen. 

The video display is a 30cm, black on 
white bit-mapped screen capable of 
displaying 364 lines of 720 pixels each or 
up to 40 lines of up to 132 characters 
each. Although special function keys are 
normally replaced by pointer 
movements controlled by the mouse, 
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the keyboard and numeric keypad can 
be programmed for special character 
fuctions. 

Six integrated applications programs 
allow Lisa to fulfil the most common of¬ 
fice tasks, word processing, financial 
planning, project management, business 


graphics and personal files on the screen 
simultaneously and transfer information 
instantaneously between any applica¬ 
tions software. 

"Lisa embodies a radical change in how 
users work with computers", says David 
Strong, general manager of Apple 
Australia. "Conventional computers 
created obstacles for those who want to 
make their jobs more efficient. We used 
progress in microtechnology, plus ad¬ 
vances in software integration, to 
remove many of those obstacles and to 
make a computer that really is simple to 
use." 

Selection of applications programs and 
options within programs is made by 
pointing at and activating the symbol for 
a file folder, memo pad, wastebasket or 

1983 


other familiar office objects. Once 
selected an object is used just as its real 
counterpart. Folders, for example, can 
be opened to reveal the contents, and 
documents can be refiled, copied or 
thrown away. Disk operating system 
commands are a thing of the past. 

Each of the basic functions of all six of 
Lisa's software applications programs 
operate in the same way. Once a user 
has learned one application the others 
can be learnt quickly and easily. 

Users of Lisa computers can share 
peripherals and exchange information 
and files over "AppleNet", Apple's new 
local area network system to which all 
Apple computers can be connected. Ap¬ 
ple also plans to offer interface devices 
for other local area network configura¬ 
tions, including Xerox Corporations' 
Ethernet. As with AppleNet, all types of 
Apple computers will be able to use the 
interface. 

"LisaTerminal", a data communications 
package, is also available to allow the 
computer to function as a teletype ter¬ 
minal, a DEC VT 52 terminal or an IBM- 
compatible terminal. 

Computing power is provided by the 
Motorola MC680000 microprocessor, 
which has a 32-bit internal architecture 
and 16-bit external data transfers. Three 
other microprocessors control input and 
output functions, including the mouse, 
disk I/O and the keyboard. * 

A standard system has a million bytes 
of main memory and 1.7 megabytes of 
disk storage on two built-in 14cm 
minifloppies. The disk drive, the Apple 
871, is a proprietary Apple mechanism 
featuring high density double-sided 
operation, with a faster data transfer rate 
than conventional drives. 

Also in the standard system is the five 
megabyte Apple ProFile hard disk drive, 
allowing Lisa's applications programs 
and data to be stored on one disk. Three 
expansion slots are available internally. 

Also introduced with Lisa were two 
new printers, a high resolution dot 
matrix device and a letter quality 
daisywheel type. 

Cost of the Lisa system with one 
megabyte of RAM, two Floppy disk 
drives and ProFile hard disk drive with 
applications software is $11,950 and 
stocks should be available shortly. 



The Apple Lisa comes with built-in floppy disk drives and a 5MB hard disk. The 
small device at the right is the "mouse" for controlling a pointer on the screen. 








EuiRI DISCOVER THE WORLD OF THE 
OF/mwXjA 6809 MICROPROCESSOR 



6809 COMPUTER 



8212 TERMINAL 

(ASS. IN AUSTRALIA) 


HARDWARE DESCRIPTION 

S/09 6809 Computer w/128K Memory 

/09 6809 Computer w/64K Memory 

8212 12" Terminal w/monitor 

DMF 2 Disk System w/2.5m Capacity 

CDS-1 Winchester Hard Disk System 

MP-09A 6809 Process/Board (assem) 

D5-2 double side/double density 720KB 

3809 1 28K Memory Expansion for S/09 

MP-LA Parallel Interface 

MP-L2 Dual Parallel Interface 

MP-N Calculator Interface 

MP-R Eprom Programmer 

MP-S Serial Interface 

MP-64 Memory board 64K 

MP-S2 Dual Serial Interface 

MP-SX Serial Interface Expansion 

MP-T Interrupt Timer 

S-32 Universal Static Memory Card 

NEW PRODUCTS SOON 



DMF DISK 
SYSTEM 2.5M 



D-5 720k 
DT-5 1.3M 


SOFTWARE SPECIALIST FOR THE 68XX SERIES 


MICROWARE SYSTEM CORP 

OS-9 Level 1 Operating System $195.00 
OS-9 Level 2 Operating System $495.00 
Basic 09 Programming Language 

$195.00 
$440.00 
$ 95.00 
$ 95.00 
$ 35.00 
$995.00 
$440.00 


Pascal OS-9 
Macro Text Editor 
Assembler 
Debugger 

Cobol Programming Language 
C Programming Language 


TECHNICAL SYSTEMS CONSULTANTS 

UNIFlex Operating System 
UNIFlex Basic 
UNIFlex Pascal 
UNIFlex Fortran 77 
UNIFlex Relocating 
Assembler & Linkaj 
General Purpdsghlex 6809 
Gen£«t’1 3 urpose Flex 6800 
Sorcisor Flex 6809 
SWTPC Flex 6809 
GIMIX Flex 68jD%\ 

Fortrar\5^0> Fiex 

ExfcSdJ ~ ^-^^$110.00 

Utilities $ 82.50 

Pascal f $220.00 

68000, lbler for Flex$275.00 


Sort Merge Package 
Text Editor 
Assembler 
Debug Package 
Diagnostics 
Text Processor 

FRANK HOGG LABORATORY 
XForth 

Basic Programmer Tool Kit 
Extended Use Utilities Pack 
Password Protection Paj 
Dynasoft Pascal Rj 
Bill Payer S; 

Spell 
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$550.00 
$200.00 
$25i 

|i c 

$175.00 

$1 70.00 * Datan^J 

Jgb-CSntrol Program 


$149.00 
$220.00 
$ 49.00 
$ 110.00 
$ 99.00 

$105.00 


TRS80C Colour Flex 

WASHINGTON COMPUTER SERVICES 

6809RMS DBM for Flex $220.00 

6809 RMS DBM for UNIFlex $330.00 
6809 RMS DBM for OS-9 $275.00 


UNIVERSAL DATA RESEARCH IN£ 

DBM 2 Flex ,>f50.00 

DBM 2 UNIFlex $550.00 

Payroll $495.00 

Accts Receiyabte" $495.00 

AcctsEaySme $495J30 

(fal Ledger S^9&?5o 

Inventory ^4©*$495.00 

^ TALBOJ lyijGROSYSTEMS 

tForth $ 

tFodh^O^' ^*# 275.00 

,V° ‘ COWPQVMr SYSTCltf'CENTRE 

Sembler $ 66.00 
$220.00 

DUGGERS GROWING SYSTEMS 

6809 C Compiler ver 2:0 $130.00 

OMEGASOFT PRODUCTS 
PCS2 Pascal Compiler Flex, 

OS-9, MDOS $490.00 

Raid Relocatable Assembler & 

Linking Loader $150.00 

SWTPC 

EDIT Word Processing Editor Flex 

$1 10.00 

C Compiler for UNIFlex $ POA 

* Prices subject to alteration without 
notice, $5 handling and packaging plus 
postage. 


ALL PRICES PLUS SALES TAX IF APPLICABLE 


AVAILABLE FROM 
offices and showroom: 

PARIS RADIO ELECTRONICS 

SHOP 1 165 BUNNERONG ROAD. KINGSFORD, NSW 2032 

Postal address: 

PO Box 380 Darlinghurst, NSW 2010. Tel (02) 34 4911. Telex AA22579 
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The 

FAMOUS 
DICK SMITH 


YEARS AHEAD 

Yes! It’s not 1970’s technology like most other computers — the 
Dick Smith Wizzard's superb design was finalised just a few short 
months ago. 

JUST PLUG IN THE BASIC CARTRIDGE 

And the Dick Smith Wizzard becomes a powerful personal computer, 
ready to go to work for you! Complete with 17K RAM (more than most 
computers!) expandable externally to a massive 64K! As well, the 
Wizzard offers you up to 16 different user-programmable colours, with 
characters and character background all independently programmable. 
PLUS there’s programmable sound — up to three notes simultaneously 
for complex chords! To help you understand the Wizzard computer, 
each BASIC cartridge includes, at no extra cost, a comprehensive 
manual especially written for the ONL Y 50 

Wizzard by Jamieson Rowe, SMIREE, 

Australia’s “father of personal computers.” cat. y-1605 

THE FIRST BOOK OF 
only WIZZARD PROGRAMS 

^ Q5A collection of 18 interesting and 
^ absorbing programs especially written 
m for the Wizzard. You’ll have hours of 
enjoyment, learning more about your 
computer as you go. cat. b-6196 


SAVE THEM FOR RE-USE With the 
new Wizzard Cassette storage module 
Unique connection arrangement — it 
slots onto the side of the Wizzard 
console. Get the most from your 
Wizzard: save your programs and re¬ 
load them from cassettes. It’s much 
quicker than re-keyboarding them! 




ONLY 


Cat Y-1607 


BASIC cartridge EXTRA 


^1^7 v^r » 9 » 


ONLY 

s 49 

NEW 

NEW 

NEW 


QUALITY MOVING KEY KEYBOARD 

The Wizzard comes complete with a splashproof 
50‘QWERTY keyboard, but for advanced computer 
programming many people feel that a ‘proper' 
moving key keyboard can’t be beaten. This 
keyboard simply slots into the Wizzard’s key¬ 
board socket. Top Value 1 cat. Y- 16 O 8 


AND WHEN YOUVE FINISHED COMPUTING 

You're ready to start playing the most advanced 
computer games around — unbelievable graphics 
realism . . . they'll keep you (or the family - or 
both!) amused for hours. 


ssa® 1 ®*® 

woxJH j39j0. 


7 DAY TRIAL OFFER 

If You're not completely happy you can 
return the WIZZARD within 7 days in 
original condition b packing for a full 
refund So why not try a WIZZARD today! 


$ 89 

DICK SMITH 
Electronics 






one low price: 
Just 


INC.IN NSW 


Choose from the following: 

Tank Attack Y-1610 
Dick Smith Championship 
Tennis Y-1620 
Auto Chase Y-1630 
Crazy Chicky Y-1640 
Planet Defender Y-1650 
Air/Sea Attack Y-1660 
Police Jump Y-1622 
Mouse Puzzle Y-1680 
Astro Pinball Y-1685 
Music Maker Y-1635 
Soccer Y-1645 COMING 

See page 98 for 

full address details DSE/A456/JW 


I 
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Microcomputer 

News 

V_ " _ J 

Local Council spurns 
Australian manufacturer 

Thousands of jobs are going begging in 
high technology industries in Australia 
because of the nation's "inferiority com¬ 
plex" according to marketing expert, 
John Holliday. Mr Holliday is General 
Manager of the Gold Coast firm Era 
Computer Corporation, but he and his 
company are getting little 
encouragement. 

"You are really on your own in the high 
technology industry in Australia. The 
politicians don't want to know you, the 
bureaucrats just refuse to believe that 
home-grown products can match im¬ 
ports and a whole generation of 
Australians has grown up with no 
knowledge of the very high standards of 
high technology research and develop¬ 
ment within their own country". 

Mr Holliday said that he had been 
"stunned" by a decision by the Gold 
Coast City Council on the award of a 
contract for a computerised administra¬ 
tion and technical support system. 
Eracom had tendered for the contract, 
worth about $40,000, offering equip¬ 
ment built on the Gold Coast and able to 
meet every requirement of the tender. 


Students at The Heights School in Mod- 
bury, Adelaide, will be gaining practical 
experience in computing this year thanks 
to a donation by Commodore Australia. 
The donation, worth $13,000 includes 
thirteen VIC-20 microcomputers, to be 
used by students in years 5 to 8 at the 
school. 

The computers will be used for educa¬ 
tional activities including the teaching of 
typing skills, simple word processing and 
programming, and elementary computer 


"Eracom was one of only two tenderers 
to fit the tender requirements exactly". 

"But we weren't even given a chance to 
make a presentation or demonstration 
to the Council and they gave the con¬ 
tract to an overseas company at a price a 
minimum of $8000 above ours". Since 
then the Council has stated that the 
quoted maintenance costs were the 
basis of the refusal of Eracom's offer, 
"but they have not even acknowledged 
that we were offering on the spot 
mair'^nance from our factory at 
Southport, ten minutes drive from the Ci¬ 
ty Council Chambers". 

In fact, said Mr Holliday, the council of¬ 
ficers involved in the decision did not 
even bother to take the short drive to 
the Southport factory. 

The same situation could not happen 
in other countries, says Mr Holliday. "The 
Americans, for example, have such rigid 
regulations to encourage buying at 
home that m a case like this with the 
Council, they would have to prove 
beyond any doubt that the local product 
could not do the job." 

According to Mr Holliday, wherever 
authority - local council, state govern¬ 
ment and federal government — put 
some effort into fostering local high 
technology industries, there was enor¬ 
mous growth in job opportunities. "With 
more than half a million out of work in 
this lucky country, surely it is time that 
some level of authority made an effort to 
encourage local technology and 
manufacturing", he says. 


assisted instruction. Twelve of the com¬ 
puters will be located at the school and 
the remaining unit installed at the SA 
Education Department's Angle Park 
Computing Centre. 

Classroom installations will include 
two disk drives, a printer, cassette 
recorder, joysticks and a 16K memory 
expansion unit. A simple networking 
system will also be used to allow up to 
eight microcomputers to be connected 
to each disk unit and the printer. 


S-100 

AND STD BUS 
CARDS - PARTS 
COMPUTERS 

Australia’s IEEE — 
696 SI 00 
Specialists 

Complete systems or all the 
parts you need to build or 
extend your own! 

We supply products from: 
AED • GODBOUT 
MORROW • SSM 
QT • JADE 
PULSAR • WARNER 

SI00 & STD Products: 
CPU • Memory • I/O • 
Video • BUS Cards • 

Disk Controllers • Custom 
Designs etc ★ etc ★ etc 

ALSO: CABINETS • POWER 
SUPPLIES • CABLES • 
CONNECTORS 

Complete Systems: 
PULSAED COMPUTER 
BASED ON STD BUS 
UNIVERSE: THE MOST 
ADVANCED SI 00 
SYSTEM IN THE WORLD 

Send an A4 stamped addressed 
envelope for free catalogue or 
indicate particular interest for 
further details. 



MICROCOMPUTER 

PRODUCTS 

130 Military Rd., Guildford 2161. 

Tel: (02) 681 4966 - TLX AA70664 




Commodore donates VIC-20s for SA education 



The Minister of Education, Mr Arnold, with a student from The Heights School, SA. 
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Microcomputer News 

80-column video board for the Super-80 


A Sydney firm, MCE Microcom¬ 
puter Engineering, has come up 
with an add-on board for the 
Super-80 computer which provides 
a video display of 80 characters by 
25 lines, upper and lower case 
characters, inverse video and 1 28 
user definable graphics. 

The add-on 80-column board is based 
on the Motorola 6845 CRT Controller, a 
complete video display processor which 
manages memory and generates all the 
timing and video signals to drive a 
monochrome monitor. 

Also on the enhancement board are 2K 
of video memory, 2K of memory for pro¬ 
grammable graphics characters and a 
pre-defined character set in a 2K EPROM 
as well as the various buffers and gates 
required to interface the MC6845 to the 
Super-80. 

The board itself measures 235 x 
110mm and is double-sided with plated 
through holes. The quality is excellent, 
and assembly and installation are 
straightforward, allowing for the 
somewhat abbreviated instructions sup¬ 
plied with the kit. In general, anyone 
who has a Super-80 kit should be able to 
put together the MCE enhancement 
board in a few hours. 

Installation of the board requires the 
removal of 12 integrated circuits from 
the Super-80 and two diodes, a transistor 
and three resistors from the existing 
video mixing circuitry. There are also 12 
wire links to be made on the underside 
of the Super-80 board and the present 
Super-80 monitor EPROM must be 
replaced. 

Before going into details though it's 
best to say that the design does have 
some problems. As presently designed 
the enhancement board is not compati¬ 
ble with the Super-80 case. With the 
board installed it is not possible to fasten 
the top of the case in place. 

Various other add-ons, such as the 11 
Graphix character generator and the 
Dick Smith Deluxe character generator 
are also incompatible with the MCE 
board. 

The MCE kit includes a revised version 
of the Super-80 monitor program in 
EPROM. To make room for the new 
video driver routines provided by MCE 
some of the Monitor commands have 
been eliminated. Most of these are unim¬ 
portant, such as the "V" command for 
slowing the speed of the display. Others 
are replaced by functions of the 6845 
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The video board is mounted above the Super-60 PCB with three wire-wrap sockets. 


chip, which includes a register containing 
the current address of the cursor so the 
Super-80 monitor cursor positioning 
routines have been done away with. 

The general effect of these changes is 
that programs written in Basic may re¬ 
quire modification to run on a machine 
fitted with the 80-column board. In 
general these will be minor unless the 
program makes use of the paging facility. 

To offset these disadvantages a BELL 
routine has been provided. When called 
by a "Control-G" this routine toggles bit 
D 3 of the output port at F0 (hex), allow¬ 
ing a simple one transistor circuit to drive 
a speaker for audio output. 

Installation and operation 

Connection of the MCE video board to 
the Super-80 is by way of three wire- 
wrap sockets which plug into the sockets 


vacated by U34, U38 and U43. Three DIP 
headers with gold-plated pins are 
soldered to the bottom of the pins of the 
wire-wrap sockets to ensure firm con¬ 
tact. MCE also suggest that the three 
sockets in question on the Super-80 
board be replaced by sockets with gold- 
plated contacts, although we ourselves 
did not do this. 

Soldering the DIP headers to the wire- 
wrap pins is the only tricky part of the 
construction. The wire-wrap sockets are 
immediately adjacent to each other, and 
it is essential that the DIP headers be 
precisely aligned so that they fit into the 
sockets of the Super-80. Installing them 
requires patience, a steady hand and a 
small soldering iron. 

The MC6845 provides the horizontal 
and vertical timing for the display and 
addresses the 2K screen memory on the 


In addition to 
providing a display 
of 24 lines of 80 
characters each 
the MCE video 
board offers upper 
and lower case , 
programmable 
characters and 
connections for a 
lightpen. 
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Introducing the 

Cromemco Personal Computer. 
Don't let the low price fool you. 




No fooling. Now you can have a complete 
full-featured personal computer, including 
software, for less than you’d expect to pay 
for an individual computer peripheral. And 
it’s CP/M* compatible. 

Cromemco introduces the new C-10 SP. 
It’s the perfect blend of an intelligent 12" 
CRT with a keyboard, a 5!4" disk drive with 
390K capacity, and three separate software 
packages. There’s nothing else to add. 
Except, of course, a printer if you want 
professional word processing. And you get 
access to the entire line of other quality 
Cromemco products. 

The Cromemco C-10 SP is more than a 
sophisticated home computer. It can serve 


as an executive workstation, for distributed 
data processing or as a front end for a 
mainframe computer. In fact, it fits in just 
about anywhere. For the C-10 SP is truly the 
professional personal computer for the 
serious user. 

Cromemco 

systems 

337 Moray St., South Melbourne, Vic. 3205. 
Phone: (03) 690 2899. Telex: 30458 INSYST 
82 Pacific Highway, St. Leonards, N S W 2065. 

* CP M is a registered trademark ot Digital Research 
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Microcomputer 

News 


enhancement board. Characters are 
generated by a 2K EPROM, and an addi¬ 
tional 2K of RAM is provided for pro¬ 
grammable graphics characters. The 4K 
RAM space starts at address F000. 

The 2K of programmable character 
memory starts at F800, and provides 
space for 128 characters, each defined 
on a 7 x 9 pixel grid, with almost 50% of 
this memory space remaining unused. 
MCE expects to shortly introduce a 
graphics program which will use these 
programmable characters to provide 
graphics with a resolution of 560 x 255, 
with point and line plotting commands. 

Since the MC6845 accesses the video 
memory independently of the Z80 bus 
there is no need to halt the micro¬ 
processor while the video screen is 
refreshed. The 50% speed reduction 
caused by the original video circuitry of 
the Super-80 is eliminated, allowing 
operation at a full 2MHz. 

All in all the MCE board is a useful addi¬ 
tion to the Super-80. Most professional 
computers use an 80 x 25 display and it 
is almost mandatory for CP/M software. 
The display is stable and easily readable 
and adds a new dimension to the 
Super-80 computer. Considering the ad¬ 
vantages provided the cost of the board 
and components is reasonable, at $179 
for the complete kit, or $99 for the PCB, 
character generator and revised Monitor 
EPROM with manual. 

Assembled and tested boards are of¬ 
fered for $199, and in all cases postage 
and packing is an additional $5. The ad¬ 
dress for further information is 
Microcomputer Engineering, PO Box 
258, Haymarket, 2000, NSW. 


AED Supercomputer II 

memory-mapped screen necessary for 
this approach. 

Printer flexibility 

Business users will also appreciate the 
multiple printer switching facility, which 
allows selection of any one of eight 
printers either from the keyboard or 
through a program. AED suggest that the 
user can have one printer loaded with 
order forms, another with invoices and 
another with letterheads, ready for use 
in appropriate applications. Another use 
of this feature in word processing may 
be the selection of a high speed dot 
matrix printer for draft copies and a cor¬ 
respondence quality printer for final ver¬ 
sions of a print-out. 

A further convenient feature of 
Superaed include automatic background 
memory testing which is run continuous¬ 
ly to warn of memory failures before 
they can cause serious problems. 

In addition to these features the system 
reviewed here was provided with 
Calcstar, an electronic spreadsheet 
calculator, and WordStar, which is rapid¬ 
ly becoming the standard for business 
word processing applications. AED can 
also supply the IMS "Ascent" modular 
book-keeping system and the SpellStar 
and MailMerge options for WordStar in 


. . . ctd from p 736 

addition to a wide range of standard 
CP/M software. MBASIC 5-0 was sup¬ 
plied with the review machine, with 
other programming languages available 
under CP/M. Fortran 77 will be available 
to run under the 16-bit operating 
systems. 

What’s it all cost? 

Recommended retail price of the AED 
Supercomputer in a single-user con¬ 
figuration with three 20cm disks and 
Superaed software is $10,729 including 
sales tax. The 16MB hard disk configura¬ 
tion may be more attractive to the 
business user at $12,449 including sales 
tax. At these prices the 16MB disk option 
costs just $1720. Operator training is in¬ 
cluded with the purchase of either 
configuration. 

An added attraction of the AED system 
is its high local content. AED are aiming 
at 100% local manufacture of the boards 
used in the system with consequent sav¬ 
ings in transport and maintenance costs, 
plus the convenience of ready access to 
the manufacturer. In fact, AED com¬ 
puters are now sporting the "Advance 
Australia" logo as an indication of their 
continuing commitment to local 
technological development. Their enter¬ 
prise deserves to be supported. £ 


Dial-up information 
service from Paris Radio 

From this month Paris Radio Electronics 
will be providing a dial-up information 
service for users of 6800 and 6809 com¬ 
puter systems. 

The service can be accessed by a 300 
baud modem link between 6.30pm and 
9.30am and will include complete 
listings of hardware and software 
available from Paris Radio and a bulletin 


board for users. 

Paris Radio is Australia's largest 
distributor of hardware and software for 
6800 and 6809 computer systems. 

The dial-up service is running on a 
Gimix multi-user 6809 computer system 
and can be contacted by dialling 
(02)344 9111 and logging on to the 
"infocentre". 

For further information contact Paris 
Radio Electronics at Shop 1, 165 Bun- 
nerong Rd, Kingsford, NSW 2032. 


S-100 Bus, Z80A™ Based System 
With DMA Transfer and Memory Management 
on an IEEE Spec 696.1/D2 Board 


FEATURES: 

f j Single or Double Density Floppy Disk controlling up to four 8in or 
5V«in floppy disk drives in either DMA, interrupt or Programmed I/O 
mode. 

□ 64K bytes of onboard Dynamic RAM with Memory Deselect of 4K 
bytes to 64K bytes under software control.' 

□ Four Channel Direct Memory Access Controller. 

( Two Serial I/O channels with one channel programmable in either 
DMA, Interrupt or Programmed I/O mode. 

ALSO: 


[ Two Parallel I/O channels with one channel programmable in either 
DMA, Interrupt or Programmed I/O mode. 

□ Memory Management of 16 Megabytes of system memory 

□ Eight Vectored Priority Interrupts chained together with I/O 
Interrupts for use with Z80 Mode 2 Interrupts. 

□ Provisions for either a 2K byte or 4K byte onboard EPROM. (Monitor 
in a 2K byte EPROM supplied with board). 

□ CP/M™ and MP/M™ operating systems available, TurboDOS™ 
available soon. 

□ Turbo-Disk™ Implementation included. 


256K byte Dynamic Memory Board, 16K increments - fully bank selectable compatible with Cromix™. CP/M2.2™, Alpha Micro and other major systems. 

ELECTRONICS 483 CENTRE ROAD, BENTLEIGH, VIC 3204 Phone (03) 557 3971 


WE STOCK: 


7 n LS tV L ' C * pa T rS ' Connectors, Diodes, Discrete Devices, Kits, LEDs, Linear Devices. OPTO-lsolators, Potentiometers 

Rectifiers, Resistors, Sockets, Transformers, Z80/6800 CPU and support ICs, Zener Diodes. 
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BILL EDGE’S 



115*117 Parramatta Rd. Concord 2137 ' 

(Comer Parramatta Rd 8t Lloyd George Ave) FO BOX 
Telephone (02) 745 3077 (two lines) Concord 

117 York St.. Sydney Phone 29 2098 2137 


NSW ft ACT ONLY 
31 - 3 999 3LSO 

310 — 33499 32 50 

325 - 349 99 33 50 

350 — 39999 34.50 

3100 ormor* 3550 


VIC. SA. OLD TAS WA. NT 



welcome here 

All heavy or bulky items (over 20 kg) sent Comet Road Freight $12.00 anywhere in Australia. 


TRADING HOURS 
BOTH STORES 

Mon-Fri 9am-530pm 

York St Thursday -8 pm 
Saturday 9am-12pm 


NEW PRODUCTS 

AE8810 5" Speaker Grill — metal 

AE8811 6" Speaker Grill 

AE8812 8" Speaker Grill — metal 

AE8813 6x9" Speaker Grill 

BE8035 Z80 Microprocessor Programming Bk 1 

BE8037 Z80 Microprocessor Programming Bk 2 

BE8040 Z80 Users Manual 

BE8042 Programming Basic on Personal Computer 
BE8045 Cheap Video Cookbook 
BE8047 Video Tape Recorders 
BE8050 Regulated Power Supplies 
BE8052 Audio 1C Op Amp Applications 
BE8055 Radio Handbook, 1168 pages 
BE8058 Microcomputer Design Projects 
BE8060 Understanding Digital Logic Circuits 
BE8062 Crash Course in Microcomputers 
BE8065 Video Users Handbook 
CE2378 Pioneer 8" Guitar Speaker 50WRMS 
HE0961 ’/a" Cord Clamp. Pkt 5 

LE8500 Alarm Deterrent Sticker 
PE0768 12-Pin Utilux Plastic Plug and Socket 
PE5688 Adaptor 6.5 stereo plug to 3.5 stereo skt 
RE1457 Slider pot as used in ETI5000 Graphic 
Equaliser 

ZE6524 4164 64K Memory Chip 

SE0580 Square illuminated Red Pushbutton Sw 
ZE5540 Z80 CPU Chip 2.5MHz 

ZE6616 6116 (Mitsubishi M5872Sp-15) 

ZE5504 2732 32K EPROM 


$2.75 

3.50 

4.25 

4.25 

19.95 

24.95 

16.75 
15.50 

12.25 

19.95 

29.95 

15.50 

42.95 

23.25 

29.25 

29.95 

22.95 

29.50 
0.80 
0.85 

2.75 

1.20 

1.20 

11.75 

13.95 
9.00 
9.00 

10.50 


NEXT TIME you need components give us a ring for our prices 
on capacitors, resistors, semiconductors, potentiometers and 
all general componentary and you’ll be pleasantly surprised at 
how much you can save. 

We don’t have masses of ads every month of which you, the 
customer pays for. 

We are up to 60% cheaper than our opposition. 




^^ETI268 
~ NICAD 
FLOAT 4 
CHARGER 
KIT 

This charger is simple, cheap to 
build and safe to use. It will bring a 
battery from full discharge to 
complete charge in 12 hours and 
then reduce the charge to a trickle' 
to keep the battery topped up. 

KE7005 $7.95 

See ETI March 82 


THE RED FLASHER 




Car theft has risen dramatically recently. Is your car safe? Thieves stay 
away from cars which have those expensive flashing light alarms. The 
ones with the red square pushbutton switch that flashes. 

Now you can make your car look like it has one of those alarms, whether 
you have one or not. 

We supply a quality Swiss pushbutton illuminated square switch and the 
electronics to make it flash. We even put in two deterrent stickers. 

ALL THIS PEACE OF MIND FOR ONLY $19.50. 

KE7004 



CE2042 

PLESSEY 

RIBBON 

TWEETER 


Designed around the same principal as the 

Electrostic Tweeter. No. El 10T08 

91db Sensitivity 

50WRMS System Power 

freq Resp 5K 40KHz 

No Voice Coil 

Catalogue price $36.50 

Now Only $18.50 
SAVE $18.00 


ETI334 ACJTO TESTER 

This handy little test gadget will help you sort our all 
those little bugaboos that can go wrong in automotive 
electrics. With this, you can check voltage drops, on 
and off charge battery voltages and resistances. 
Complete kit with jiffy box and aluminium drilled 
front panel. . A/> 

See ETI Jan 83. $17.00 KE7005 


Pushbutton switch separate $ 13.95 
Deterrent stickers 85c each 


SE0580 

LE8500 


J!W ETI668 f 
/Sr PROGRA 

mST Complete kit incl 
transformer and < 
W expect in a kit fi 

I_See ETI Feb 82 



ETI668 MICROBEE EPROM 
PROGRAMMER KIT 

Complete kit includes 24-pin ZIF socket, box. 
transformer and all the quality components you would 
expect in a kit from Electronic Agencies. 

$46.50 KE7003 



MICROBEE 


XE5000 16K PLUS 
XE5100 32KPLCJS 




$449 

$549 


MICROBEE 

Phone Orders (02) 29 2098 


DISCOUNTED KIT SPECIALS 


KE1000 

Selectalotto 

17.95 

Save 

5.00 

KE1010 

Photon Torpedo 

19.50 

Save 

7.00 

KE1025 

Pools/Lotto Selector 

14 95 

Save 

5.00 

KE1027 

Sandglass Timer 

22.00 

Save 

4.50 

KE1050 

PC Birdies 

9.95 

Save 

5.00 

KE1075 

ETI Drum Machine 

69.00 

Save 

20.00 

KE1076 

Suquencer for above 

12.50 

Save 

7.00 

KE1090 

Speed Sentry 

8.00 

Save 

4.00 

KE1125 

Versatile Timer 

34.50 

Save 

10.00 

KE1410 

TV Cro Adaptor 

29.90 

Save 

10.00 

KE1420 

Dual Trace Switch for Cro 

49.00 

Save 

16.00 

KE1877 

Low Ohms Meter 

35.00 

Save 

10.00 

KE2050 

Stylus Timer 

32.00 

Save 

13.00 

KE2075 

Loudspeaker Protector 

16.00 

Save 

10.00 

KE3000 

EA Electronic Organ 

53.00 

Save 

15.00 

KE3041 

ETI498 PA Preamp 

89 00 

Save 

20.00 

KE4075 

LCD Dig Capacitance Meter 

49.90 

Save 

10.00 

KE4150 

On Screen Graphic Analyser 89.00 

Save 

30.00 

KE4350 

ETI479 Bridging Adaptor 

6.95 

Save 

3.00 



NEW PIONEER 8" 
GUITAR/PA 
SPEAKER 


Power handling 50WRMS 
Resonant frequency 80Hz 
Sensitivity 97db/'/zmt 
Frequency response fo—lOKHz 

Ce2378 




SPEAKER 
SPECIALS 

CE2128 PIONEER 12" 

WOOFER 

Beautiful White Cone. 

30oz magnet 
90WRMS handling 
Resonant Frequency 20-25Hz 
Sensitivity 99db/'/2mt 
Frequency Response fo—2000Hz 

Normally $49.00 
THIS MONTH $39.00 
SAVE $10 


EXCLUSIVE 

Free with all kits over $20. Bill 
Edges Kit Constructors Reference 
Manual. 


All PCBS from EA and ETI since 
1975 are available from both our 
stores — ex stock. 


6-HOUR TURNAROUND ON 
MAIL ORDER 


WE ARE THE KIT 

SPECIALISTS WE SELL 
THE BEST KITS 


UPGRADED 
TRANSISTOR 
ASSISTED 
IGNITION KIT 
See EA Jan. 1983 

This new addition gives longer 
spark duration and more 
reliable operation. Our kit 
includes a die cast box for less 
interferance and to keep out 
the nasties like water, dirt, 
grease and oil. 

STILL . - _ 

ONl.Y $35.00 KE1825 

Whv not add a Breakerless 
Ignition kit as well for 
reliable electronic ignil 
system. 


$19.50 


KE1850 
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INFORMATION CENTRE 


WIND SPEED INDICATOR: I recently 
built the Wind Speed Indicator kit, first 
published in EA, October 1981. The kit 
went together really well and the idea 
was very well engineered, and is able to 
cope with a wide range of windspeeds, 
including very light conditions. 

However the circuit caused some pro¬ 
blems. The power supply was spot on at 
8.2V and the output of the phototran¬ 
sistor was very good (and square 
shaped!). Also the charge pump and 
meter worked well when fed a square 
wave by a signal generator. 

The problem lay in the 1C circuit. By 
shorting input pin 2 and output pin 6 
(without an 1C in place) the meter moved 
but the waveform still needed to be 
squared up. On inserting the 1C a full 
scale deflection occurred which was 
readily adjusted with the trimpots to the 
correct calibration. Have you had this 
problem before with the circuit? (C. K., 
Red Hill, Qld.) 

• What you have observed is not a pro¬ 
blem. You have merely confirmed that 
the circuit needs the 1C in order to work 
properly. 

TRANSISTOR ASSISTED IGNITION: I wish 
to enquire as to whether there was ever 


a drive kit to run a tachometer off the EA 
transistor assisted ignition unit, describ¬ 
ed in December 1979. If so, could you 
please forward me details as to where I 
may obtain this kit or where I can find 
the details concerning it? (T. D., Queens 
Park, WA.) 

• As you may have already noted, we 
have updated this project you refer to in 
our last issue. No, we have not published 
any tachometer interface circuit for the 
TAI for the very good reason that none is 
needed. Most impulse tachos will run 
directly from the collector of the BUX80 
as this generates the same voltage 
waveform as seen across the points in a 
conventional ignition system. 

Alternatively, electronic tachos may 
also be connected directly across the 
points to monitor the 12V-peak 
waveform. 

INCORRECT DIODE: I recently en¬ 
countered a simple but nonetheless in¬ 
teresting fault. An electronic hobbyist 
asked me to have a look at the EA On- 
Screen Graphic Analyser (March 1981, 
File 1/SC/11) which he had constructed. 
The device was only displaying nine out 
of 10 channels. He had checked the 
component orientation and his soldering 


but lacked the service knowledge to go 
any further. 

A quick check with the multimeter 
revealed that the input to the analog 
multiplexer was receiving a negative 
rather than a positive signal. I checked 
the OA91 signal diode, which was acting 
as a half-wave rectifier, to see if it was in¬ 
serted correctly. It was. After poking 
around some more I removed the diode 
and inserted another which cured the 
fault. The diode had been incorrectly 
marked. The cathode band had been 
placed on the anode end. 

It is debatable whether this occurrence 
can even be considered as a fault as it 
happened during the construction of the 
project but it is still frustrating because 
components values are always con¬ 
sidered to be correct. 

This leads me to wonder how often 
components are incorrectly marked, eg, 
polarities and ratings on capacitors, 
resistor colour codes or even the wrong 
type number on an integrated circuit. (D. 
B., Berwick, Vic.) 

• In our experience, component mark¬ 
ing errors are very rare but we have seen 
it on resistor colour codes and on 
diodes. On any other component it 
would be difficult to tell whether it was 


TAI ballast resistor may run too hot: 


TRANSISTOR-ASSISTED IGNITION: A 

few years ago we decided to over¬ 
come some problems with a Valiant 
215 car by fitting a transistor-assisted 
ignition system as described in EA, in 
December 1979. It was the circuit 
featuring extended dwell so that the 
coil current flowed for a much greater 
proportion of the time and the coil 
had a much greater duty cycle, if we 
may borrow a term from transformer 
jargon. 

During investigation of poor high 
power performance, or more correct¬ 
ly, lack of power during times when 
the compression pressures in the 
cylinders of the engine were high, we 
measured the current drawn by the 
coil. It was realised that the average 
current through the coil was lower 
than the specification of the car 
manufacturer. 

It was further realised that the 
average current through the coil 


should be very nearly the same as the 
current specified with the engine 
stopped and points closed. Then we 
found something else. The higher cur¬ 
rent with longer dwell resulted in 
greater heating of the normal drop¬ 
ping resistor in series with the coil 
(specified in the Valiant as 0.5 to 0.6 
ohms) and the coil current actually 
fell. Since the coil also runs hotter, its 
resistance could also be expected to 
be higher. 

Fitting parallel resistors (actually a 
complicated system of coil resistors 
from the local car wreckers) enabled 
us to adjust the coil to a running cur¬ 
rent of about 4 amps. We moved the 
coil from the engine block to a posi¬ 
tion on'the mudguard wall. 

The improvement in performance is 
outstanding. As an example, the top 
speed is now 103mph, as indicated 
by the speedo (pre-metric) and a 
tachometer which is believed to be 


reliable. Since the car had done about 
130,000 kilometres and is fairly worn, 
this seems adequate to us (more than 
adequate . . . Ed.). 

Provided we wipe the accumulation 
of oil from the points occasionally 
(the distributor may be worn), or 
whenever running becomes slightly 
rough, the performance of the igni¬ 
tion system is now what it should be. 
(A. B., North Mackay, Qld.) 

• As you are now aware, we up¬ 
dated this ignition circuit last month. 
Your comments about the ballast 
resistor are pertinent, especially to 
those using open-wire construction. 
These would become much hotter at 
higher currents and thus their 
resistance would increase. Even so, 
we would not have expected the 
marked effect you report and we 
wonder if the original ballast 
resistance was not suffering from the 
effects of many years of exposure and 
resultant oxidation. 
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incorrectly marked or just faulty. For ex¬ 
ample, a wrongly polarised capacitor 
would appear to be leaky and have pofcr 
power factor. As for a wrongly marked 
1C, it would probably refuse to function 
at all. 

The moral of your story would appear 
to be that components should be check¬ 
ed wherever possible before they are in¬ 
stalled. Perhaps other readers have had 
similar experiences that they would like 
to share with us. 

MODEL 15 TELETYPE: As radio amateurs 
from the bush, we constantly make do 
with equipment that is well outdated. At 
present we are debating the feasibility of 
using a Model 15 Teletype as a printer 
for a Dick Smith Super-80 computer. Any 
information on how to connect such a 
combination would be appreciated. (A. 
V., Whitton, NSW.) 

• Two articles have been published on 
interfacing to the Model 15 Teletype. 
They are the ASCII/Baudot translator 
(October 1976) and the RTTY 
demodulator (March 1977). Photostats 
of these articles are available from our 
Information Service for $3.00 each. 

RTTY DEMODULATOR: I have com¬ 
pleted construction of this unit described 
in the March 1977 issue, except for one 
item, the DTS410 transistor. This seems 
to be unobtainable, nor can dealers even 
quote an equivalent. Could you please 
advise me of a couple of alternatives for 
it? (J. F., Coleambally, NSW.) 

• Since the application requires a tran¬ 
sistor with a collector voltage rating of 
more than, say, 80V and a modest cur¬ 
rent rating, any general purpose high- 
voltage, medium power transistor will 
suffice. We suggest the BF469 or MJE340. 
Both have been used in our Playmaster 
amplifier designs of recent years and are 
readily available. 

VIDEO MONITOR: I have a System-80 
computer at home and use a television 
set for the monitor. I would like a 
sharper picture than I have at present 
and have heard ; : iat this is possible to 
achieve by bypassing the tuner section 
of the television. Can you explain how to 
do this? (B. B., Nedlands, WA.) 

• We covered the necessary procedure 
quite thoroughly in our third article on 
the DREAM 6800 computer back in July 
1979. Since some c ecks are necessary 
before connecting the computer to the 
TV set (such as the polarity of the video 
signal and whether the television chassis 
is isolated from the 240VAC mains) we 
suggest you obtain a copy of this article 
and read it before attempting anything. 
Photostat copies are available from our 
Information Service at $3.00. 

300VA INVERTER: Please provide some 
technical assistance before I tear my hair 


Electronics Australia Reader Service 


"Electronics Australia” provides the following 
services: 

PHOTOSTAT COPIES: $3 per project, or $6 
where a project spreads over multiple issues 
(price includes postage). Requests can be handl¬ 
ed more speedily if projects are positively iden¬ 
tified, and if not accompanied by technical 
queries. We reserve the right to supply complete 
back issues instead of photostats, where these 
are available. 

CHASSIS DIAGRAMS: For the few projects 
which require a custom metal chassis (as distinct 
from standard cases) dyeline plans showing 
dimensions are normally available. $3 including 
postage. 

PC BOARD PATTERNS: High contrast, actual 
size transparencies: $3, including postage. 
Please specify positive or negative. 

PROJECT QUERIES: Members of our technical 
staff are not normally available to discuss in¬ 
dividual projects, either in person at our office, or 
by telephone. 

REPLIES BY POST: Limited to advice concerning 
projects published # within the last three years. 


Charge $3. We cannot provide lengthy answers, 
undertake special research, or discuss design 
changes. Nor can we provide any information on 
commercial equipment. 

OTHER QUERIES: Technical queries outside the 
scope of "Replies by Post" or submitted without 
fee may be answered in the "Information Centre” 
pages, at the discretion of the Editor. 

COMPONENTS: We do not sell electronic com¬ 
ponents. Prices and specifications should be 
sought from advertisers or agents. 

BACK ISSUES: Available only until our stocks are 
exhausted. Within six months of publication, face 
value plus 90c for post and packing for each 
issue. Seven months and older, $3 (includes post 
and packing and storage fee). 

REMITTANCES: Must be negotiable in Australia 
and made payable to "Electronics Australia". 
Where the exact charge may be in doubt, we 
recommend submitting an open cheque endorsed 
with a suitable limitation. 

ADDRESS: All requests to the Assistant Editor, 
“Electronics Australia”, Box 163, Chippendale, 
2008. 


out. I have constructed the 300VA in¬ 
verter from the February 1979 issue. The 
device functions well until about 60W 
output. At this point it drops out of 
oscillation. Although the regulating light 
is normally on, when the device drops 
out the overload light remains at half in¬ 
tensity. Also before dropping out the fre¬ 
quency rises swiftly. 

I have rebuilt sections of the device, 
replaced this and that, and tried new 
microcircuits. (S. S., Hunters Hill, NSW.) 

• Since the oscillator drops out of 
oscillation, we would expect that the 
power supply is dropping when the out¬ 
put load is increased. This may be due to 
the thermal overload light producing a 
voltage drop. However, you do not say 
whether the overload light is the thermal 
overload or current overload light. Try 
replacing the thermal overload lamp 
with a 1.5A fuse. We also refer you to 
the updated inverter of the June 1982 
issue which uses a similar circuit to that 
of the February 1979 issue. 

CAR COMPUTER: I am writing to request 
help with one of your recent projects, 
the EA car computer. I wish to add an 
over-speed alarm, low fuel warning etc. I 
am not too familiar with the 6802 
microprocessor and find it a little difficult 
to decipher the program. The non-mask 
interrupt and interrupt routines are easy 
to follow, however the main body of the 
program has unusual programming 
techniques which are a bit hard to grasp. 

Could you possibly supply an assembl¬ 
ed version with text of the program. If 
this is not possible could you briefly 
explain: 

(1) Initialisation of PIA. 

(2) Loading of function into display 
memory 2A, 2B, 2C, 2D, 2E. 

(3) Loading of parameters into memory 
(Fuel cal, Distance cal, litres). 


Any assistance would be appreciated. 
(M.J.D., Narrabri, NSW.) 

• A fully commented listing of the Car 
Computer EPROM program would take 
a great many pages of this magazine 
which we are unlikely to be able to 
justify. Unfortunately we are unable to 
answer any of your requests in detail at 
present. However, if there was sufficient 
reader interest, as indicated by letters 
(not phone calls, please . . . Ed.) we 


16K print 
buffer 


only 


*79 


V-SPOOL 


Use your computer 
& printer simultaneously 

SAVE VALUABLE TIME Waiting while your 
computer runs a printer is wasted time With 
V-SPOOL you can continue to use the computer 
while printing a letter an invoice or other text 
V-SPOOL instantly butlers up to 16K in memory - 
roughly 6 full pages You retain complete computer 
control while the buffered text is printed Using a 
letter quality printer, you’ll save up to a minute a 
page 

NO HARDWARE COSTS V-SPOOL costs a traction 
of a hardware buffer It requires no power will never 
break down, and is in many cases faster A 
hardwear buffer may take 1 7 seconds to fill up 
V-SPOOL will buffer the text almost instantly 
SIMPLE TO USE One CP/M command activates 
V-SPOOL. Its operation is foolproof and transparent 
to your application programmes 
NO INTERFACING V-SPOOL requires no hardware 
or software modifications. Just CP/M 2.2 It 
occupies only 1 K of memory space plus the size of 

the print buffer (variable „ /Q _^ 

from 2K to 16K). ___ ^ t/XT 1 — 
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Power-Up appearance not a turn-on 


POWER-UP: I read your "Power-Up" 
project (November 1982) with in¬ 
terest and thinking it useful, built it. 
However, what struck me after 
reading the article was the trouble, 
expense and "amateurism" that 
screams out with a zippy box with 
power points hanging over the edge. 
Instead, I built my version into a Kam- 
brook powerboard (you know the 
ones, four power points in a moulded 
package on a 2m cord). 

In these units, the power points are 
connected by strips of copper (or 
brass), screwed into place. Take these 
out, saw off the end ones and run a 
separate power line to it from the cir¬ 
cuit. Admittedly, fitting the PCB was a 
bit of a squeeze, and I used a smaller 
relay than in your version but with 
10A contacts and laid on its side. But 
there is a brand of powerboard which 
has three sockets and one blank 
(where the fourth would normally be) 
which is used as the position for a 
timer mechanism on the more expen¬ 
sive version. This space would be 
ideal for the circuit. 

The "power available" neon on 
these units also takes on a new mean¬ 
ing — only lighting up when there is 
power available on the controlled 
GPOs. 


It would also have been nice if you 
had made the 220ft sensitivity resistor 
variable so the unit would activate on 
a change of power consumption, ie, 
cassette deck starting to play or 
especially, a clock radio. In the lat¬ 
ter case, when the alarm activates the 
radio dial would light up and using 
more current would activate the 
record player via the Power-Up. Keep 
the circuits coming. (D. C., Rosanna, 
Vic). 


• While we agree that more attrctive 
packaging of the Power-Up project is 
desirable, we feel that the result we 
achieved with the readily available 
materials is acceptable. Your ap¬ 
proach would lead to an attractive 
finished package but does have pro¬ 
blems in the execution of the circuitry 
and gives less controlled outputs, ie, a 
maximum of three. It is also more ex¬ 
pensive. Still, some readers will be in¬ 
terested in your ideas. 

We do not think the circuit can be 
made to work reliably on the very 
small change in power consumption 
which may result from the examples 
you cite. If you were to try to adjust it 
critically it may very well trigger on 
mains "transients". 


could consider an explanatory article on 
the main features of the EPROM 
program. 

LOW DISTORTION AUDIO OSCIL¬ 
LATOR: I recently decided to construct 
the Low Distortion Audio Oscillator pro¬ 
ject described in EA June 1981. To avoid 
the necessity of indulging in metalwork, I 
thought that a kitset would be the wise 
way to go, but I was mildly disappointed. 

I purchased a Dick Smith kit and was 
rudely shocked when I discovered that 
the well made pre-punched design was 
not specifically for that design but exact¬ 
ly to the letter of the EA original article. 
Quote: "We housed our audio, oscillator 
in a Musicolour chassis (available from 
most kit retailers), though any metal case 
of similar dimensions would be ap¬ 
propriate" end of quote. 

On to other points regarding this pro¬ 
ject: I noted the errata in December '81 
albeit that it was fairly vague, and would 
suggest some further additional atten¬ 
tion. I make this suggestion and raise a 
query. Change the PC terminal No. 18 
from the shield of the screened cable to 
S2a over to the centre conductor at the 
collector of Q11. Now the query. If it is 
important to use shielded cable to go 
from the collector of Q11 out to S2a why 
is it not just as important to use shielded 
cable to return from S2a to PC terminal 7 
at ICIa pin 3? Surely the screen should 
extend right up to the inverter input from 
Q11 collector via S2a when in the square 
wave position. 

On my wiring connection diagram I 
labelled the switch S2 "SINE" towards the 
bottom of page 52 and "SQUARE" 
towards the top with the existing sen en- 
ed cable connection at S2 renumbered 
17 instead of 18 and added a new piece 
of screened cable section in place of the 


Meridian M.3 ... 

Continued from page 38 

be unadorned and simply engineered, 
the Meridian will /''obably appeal. 

Its price is not cneap by any means and 
seems to be considerably dearer than 
the equivalent UK price but it is com¬ 
petitive with a comparable set of 
loudspeakers plus a high powered 
amplifier and contrr' unit. The recom¬ 
mended retail price a pair of Meridian 
MS InterActive loudspeakers is $1965.00 
while the Meridian 101 Control Unit 
retails for $795.00. Both prices include 
sales tax. 

Meridian high fidelity equipment is 
available from selected retailers in each 
state. For further information and the ad¬ 
dress of the nearest Meridian retailer, 
contact the Australian distributors, 
Audio 2000, PO Box 107, Brookvale 
2100. Phone (02) 939 2159. (L.D.S.) 


wire marked 17 (both screens connected 
at S2 as now shown). The screen of this 
new piece is connected at the PC board 
end (Terminal 18). This makes the wiring 
diagram agree with the schematic as in¬ 
tended. 

There is one further omission from 
the schematic and also the PC board pat¬ 
tern although I am sure it was surely a 
slip and not intentional. All unused in¬ 
puts (pins 13, 11 and 9) of IC1 were ob¬ 
viously intended to be connected to 
+15V rail but were inadvertently missed. 

The final outcome of the project was 
completely successful and without any 
problems but I was a little dismayed at 
the time taken for the oscillator to settle 
at any change in frequency. Is there any 
suggestion which might be incorporated 
to dampen the "boinging" more quickly. 

I have noticed with at least a couple of 
commercial audio oscillators that the 
"boinging" is also pronounced and set¬ 
tles more quickly. (R. H., Carine, WA.) 

• Ostensibly, it makes sense to specify 
the sheilded cable as you suggest and 
have it run to and from the switch. 
However, as the project recedes into the 
"mists of time" (we hope this turn of 
phrase appeals) we can only surmise that 
the one length of cable was found to be 
adequate. Your approach would appear 
to be entirely practical though. 


As far as the unused inputs of the 1C are 
concerned, it is not our practice to show 
unused inverters or gates within a 
package on the circuit. This is in line with 
normal drawing practice. 

The envelope stability (or "boinging" as 
you call it) is mainly a function of the 
thermistor and the dual potentiometer 
and there is little that can be>done to im¬ 
prove this aspect apart from closer mat¬ 
ching of the potentiometer elements. 


Notes & Errata 

EPROM Programmer Hex Display 

(January 1983, CDI page 79). Due to a 
lapse in our checking procedures, a 
number of errors and omissions are pre¬ 
sent in the published circuit diagram. 
Two diodes are shown between seg¬ 
ment "B" and pin 17 of IC8 but one of 
them should go to pin 16 (of IC8). The 
resistor to the base of Q2 should be 
3.3kft and the capacitor at pin 2 of IC1 
should be .0033/xF. There should not be 
a line through IC4, joining pins 2 and 3 
and the line from pin 3 of IC1 goes to pin 
1 of IC2 (pin not labelled). A3 goes to pin 
5 of IC7 and not pin 1. Display wiring 
from IC3 should be as follows: pin 1 to 
D1, pin 2 to D2, pin 5 to D5, pin 6 to D6 
and pin 7 to D7. £ 
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MARKETPLACE 


FOR SALE 


CP/M users group discs $10 per volume. 
CPMUG catalogue $10. 64K SI 00 CMOS 
Static RAM cards $425. 8in Disc Drives, new, 
$450. Discettes, 8in $65, 5in $53, library box 
of 10 C.A.E. Electronics. P.O. Box 62, 1/27 
Forge St., Blacktown, 621 4242. 

19 INCH RACK MOUNTING aluminium boxes. 
Complete with extendible sliding mountings, 
13X3X3cm, some larger with fans, ideal for 
micros and other projects. $100. Bret Bilbet, 
3/21 Hargrave ST, Scullin, ACT. 
(062) 54 9508 (AH). 

AMIDON FERROMAGNETIC CORES — Large 
range for all receiver and transmitter applica¬ 
tions. For data and price list send 105x220 
SASE to: R.J. & U.S. Imports, P.O. Box 157, 
Mortdale, NSW 2223. 

NICAD BATTERIES, New quality, cheap. AA, 
sub C, C and D size to 4 amp. Fast charge. Suit 
most gear incl. Flashguns, toys and Big Jim tor¬ 
ches, etc. Last for years. Info. 557 Merrylands 
Rd, Merrylands 2160. (02)636 1592 any 
time. 

DISK DRIVES: Dual 8 inch DS DD REMEX 
4001 with power supply, $1100 ono. 2 * 5.25 
inch MPI 92 quad density Ds drives $475 ono. 
Ring between 6.30 and 9.30pm 
(051) 34 7836. 

UOSAT TECHNICAL HANDBOOK contains 
Data demodulator and Video Receiver Cir¬ 
cuitry, $9.75. Aust, $10.75 O’seas, Guide to 
Oscar Operting Amsat — UK $3.25, Aust 
$3.75 C.C.C.O. P.O. Box 5451, Cairns 
4870. 



WANTED 


"<£>1 .MANAGEMENT SUCCESS 
Xl/ STORIES - FOR OUR 
EXPANDING NEW ZEALAND OPERATION 

You’re bright, energetic, dynamic ... 
all the things that make you a 
success as a Retail Manager. 

You could do better with Dick Smith 
Electronics. 

Our organisation is rapidly expanding: 
we need good managers that we 
don’t have to spend a lot of time 
training to be successful. 

You’ll need to be a success in retail 
store management (with all that 
entails) and have some background 
in electronics (even at hobby level). 

In return, we offer you a good salary 
and conditions with great rewards for 
greater effort. 

Interested? Write to David Milson, 

Dick Smith Electronics, Private Bag, 
Newmarket, Auckland, New Zealand. 


GUIDE TO OSCAR OPERATING (Amsat - UK). 
Posted Aust $3.25, other $3.75. C.C.C.O. 
P.O. Box 5451, Cairns 4870. 

VIC 20 SOFTWARE: Algebra-Factors 2 
(+3K). High school maths tutorial. Cross factor 
method. Send $18 to Compumaths, P.O. Box 
503, Belconnen, ACT 2616. 

OWNERS OF MOD I, MOD III, ft SYSTEM 80 
COMPUTERS. Use you computer to transmit 
and receive Morse, RTTY & ASCII. Program¬ 
mers delve into the secrets of your ROM. 
Amateurs. The RICHCRAFT books are the 
least expensive way of using your computer in 
these modes. Disks also available. Send SASE 
for full details. Northern Digital, Box 333, 
Charlestown, 2290. 

FOR HIRE 

MICRO RENTAL Computer systems of various 

models and configurations with peripherals, 
are available for hire from Dorf Microcomputer. 
Start-up and reference manuals included. 
Sydney, 922 1644 or 960 1808 (A.H.). 

MICROCOMPUTERS for weekly rental. $25 
per week. Commodore PET systems, with 
manuals and software tapes. Cassettes include 
games and self-teaching tutorials in Basic and 
6502 Machine Language. David Bates & 
Associates, ph. (02) 630 8652. 


DISPLAY ADVERTS IN MARKETPLACE 

are available in sizes from a minimum of 
2cm x 1 col rated at $15 for a col cm. 


CLASSIFIED RATES $3.60 for 40 letters 
or part thereof per insertion payable in 
advance. Minimum 80 letters. 


CLOSING DATE is six weeks prior to the 
on-sale date. Issues are on sale the first 
Wednesday of each month. 


READER SERVICE 

REPAIRS TO MULTIMETERS, CRO’s, Meg¬ 
gers and all test instruments. Western Meter & 
Instrument Service, 31 Hazel St, Girraween 
2145, (02) 631 2092. 

COMPUTER CLINIC repairs and services 
Sorcerer, Pet, Apple, Ohio, Osborne, Super 
80, System 80, Tandy and others. Businesses 
and hobbyists catered for. Electronic design 
and development. (07) 269 8573, P.O. Box 
68, Aspley, Old. 

REPAIRS to all home, hobby and small 
business microcomputer systems and 
peripherals, also all EA and ETI projects. 
C.A.E. Electronics, 1/27 Forge St, Blacktown 
2148, (02) 621 4242. 




Radio Pty Ltd 

Tel. (02) 587 3491 


IS THE ONLY COMPANY 
WHICH MANUFACTURES AND 
SELLS EVERY PCB & FRONT PANEL 

published in EA and ETI 

651 Forest Road Bexley 2207 
AUSTRALIA 

RING FOR INSTANT PRICES 
24 HOUR TURNAROUND SERVICE 


BUSINESS FOR SALE 

Thriving Electronics Sales & Service 
business selling due to ill health. 
Good returns. Room for expansion. 
Books available for inspection to 
interested buyers only. Further 
details apply: 

The Manager, 

P.O. Box 244, 

BOOVAL 4304. 


An introduction to DIGITAL ELECTRONICS 

This book can help YOU 
go right along with it: 


Here are the 

1. Signals, circuits and logic 

2. Basic logic elements 

3. Logic circuit “families” 

4. Logic convention and laws 

5. Logic design: theory 

6. Logic design: practice 

7. Numbers, data & codes 

8. The flipflop family 

9. Flipflops in registers 

10. Flipflops in counters 

11. Encoding and decoding 


chapter headings: 

12. Basic readout devices 

13. Multiplexing 

14. Binary arithmetic 

15. Arithmetic circuits 

16. Timing & Control 

17. Memory: RAMs 

18. ROMs & PROMs 

19. CCd’s & magnetic bubbles 

20. D-to-A converters 

21. A-to-D converters 
Glossary of terms 


Available from “Electronics Australia”, 57 Regent St, Chippendale. PRICE $4.50 OR by 
mail order from “Electronics Australia”, PO Box 163, Chippendale 2008. PRICE $5.40. 
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136 VICTORIA RD. MARRICKVILLE. NSW 2204 

PHONE 51 3845 


PROUD TO BE 
AUSTRALIAN 


RADIO 


ELECTRONICS CENTRE 


BARGAIN PRICES • PERSONAL ATTENTION • SLICK MAIL ORDER SERVICE • SATISFACTION 


GENUINE FACTORY PRICES 
ETONE 30cm and 38cm SPEAKER SPECIALS 


Rugged top quality Aust made brand new bargains — all with factory warranty. 

MoHaI Pnnn in_fi ^ 7 


Model Size Cone Type 

6110 30cm Ribbed surround 
6160 30cm Twin cone 
6180 30cm Foam surround 
4310 38cm Straight surround 
4510 38cm Straight surround 
4350 38cm Hi-Fi 


V/coll 

8/15 Ohms 
8 or 15 Ohms 
8 Ohms 
8-15 Ohms 
8-15 Ohms 
8.15 Ohms 


Reson Hz Freq Hz 


65 

65 

30 

45 

45 

30 


50-8000 

50-15000 

30-4000 

40-6000 

40-6000 

30-4000 


Watts Rms 

30 
30 
60 
60 
100 
120 


Price Ea or 

$28.50 or 
$29.50 or 
$34.95 or 
$63.00 or $120.00 
$84.00 or $156.00 
$63.00 or $120.00 


2 for 

$49.95 

$52.00 

$64.00 


Pack Postage add tor one 30cm model. NSW $3.50. Interstate $5. For two 30cm models. NSW tS. Interstate $7 
For one 38cm model. NSW $4.00. Interstate $6. For two 38cm models. NSW $7. Interstate $8.50. 


CABINETS 

PROFESSIONAL QUALITY 

101 APPLICATIONS 



HIGH GRADE 
POTTER AND 
BRUMFIELD 
RELAY 


KU series • 240 VAC 50Hz 

operation • 3 sets of 240V 10 amp 
change over contacts • perspex 
cover and mounting base included • 
size 50mm x 37mm x 35mm • ex¬ 
computer • as new condition At less 
than ’/a of the normal price. 

$3.50 P-P 95c 



Direct from a manufacturer of sophisticated electronics • Fully 
moulded, hi-impact, heavy duty ABS plastic • The colour is bat¬ 
tleship grey • Detachable U-shape top and bottom, front and back 
panels • Front panel has cut-outs, and will easily accept a blank 
panel • 4 jumbo countersunk plastic screws secure the 4 sections 
• Underside has ample ventilation, and dimples for rubber feet • 
Dimensions 350mm (W) x 130mm (H) x 350mm (D) material 5mm 
thick. BRAND NEW PERFECTS. 


$22.95 


P.P. NSW $4.50. V, SA, Q, T $5.50. WA, NT $6.50 


NATIONAL PANASONIC 
NV-A700 VIDEO INFRA-RED 
WIRELESS 
REMOTE CONTROLLER 



$19.95 

P.P. $3.50 

Transmitter and Receiver. Remote control of 12 modes — record, P/B, stop, 
F/F, rewind, pause, still frame, S/F advance, slow motion, double speed, cue 
review, ch select. Signal coverage 7 mtres. Power 3V DC. Heaps of applica¬ 
tions other than video. 


KRIESLER 

240 VAC 
50Hz 

BRAND NEW 
GUARANTEED 

$66 


\m 



BELT DRIVE 
STEREO PLAYER 

• MAGNETIC 
CARTRIDGE AND 
DIAMOND STYLUS • 


P-P NSW $4.50 
Q. V. T. SA $5.50 
WA. NT $6.50 


Features - big aluminium turntable • 2 speeds 33-45rpm • Cue lever • 
Calibrated adjustable counterweight • Calibrated anti-skate • Auto return- 

OUR S E S ST"p C R,CE Ck EV U E P R Pr B S E SO Q r urCK POWer RCA C ° nneC '° rS * 


• 240 V AC 5 0 Hz TO 115VAC 500VA. STEP-DOWN 
TRANSFORMERS • Approved — Double Wound — Fuse 


OPEN TYPE 



Protected — 3 Types. 

END COVERS 


2-GANG VARIABLE 
CAPACITOR 

$5.75 

P.P. $2.50 

2x415PF. Inbuilt slow motion or 
direct drive 6mm shaft. Size 55 x 50 
x 33mm. 



POWER TRANSFORMER 

SALE 

Modern types. Brand new. 


-*l 

$19.95 

P-P. NSW. $7.50 



FULLY ENCLOSED 


$23.95 

V. SA. Q. T. $11.50 




$29.95 * 

WA. NT. $15.50 


VALVES — AT GIVE AWAY PRICES 


Some types are rare • so 
be out ot stock, 


FERRITE 

E-CORE AND BOBBIN 



# % 

Make your own mini transformer with 
high grade ferrites. Type 4A-3EI. OA 
size 30 x 30 x 7mm. Bobbin has win¬ 
ding, but removes easily. 

$1.95 per set OR 4 for $6. P.P. Si 


Primary 
240V 50Hz 


No. 1.0 12V. 1A $2.95 

No. 2. 0 18V. 1.8A $3.95 

No. 3. 12 0 12V 5A $2.50 

No. 4. 0 38V. 2A $4.95 

No. 5. 34 0 34V. 1.5A $4.50 

No. 6. 0 240V. 60MA $3.50 

No. 7. 35-0-35V 75A $4.00 

No. 8. 0 40V. 200MA $1.75 

No. 9. 20 0 20V. 1.5A $4.50 

No. 10. 0 20V 2A. 6.3V. 1A $2.50 


P.P. NSW $2.50 INTERSTATE $3.50 h 


1AH5 

1AJ5 

1AC6 

1BC2 

1M5 

1A5 

1S5 

1AJ4 

1S4 

1T4 

1U5 

2A3 

2X2 

2A6 

2A5 

3C4 

5U4 

5Z4 

5V4 

5AS4 

6AM8A 

6AS6 

6AB8 


6A08 

6A04 

6AK8 

6AS5 

6AE8 

6AV6 

6AM6 

6AM5 


6AU6 

6AN6 

6A06 

6AK5 

6AK6 

6AL5 

6AQ5 

6AW8 

6AV3 

6AU4 

6AG7 

6AB7 

6AQ7 

6A3 


6A7 

6AC7 

6AH4 

6BA6 

6BF5 

6BZ7 

6BD6 

6 BUB 

6BF6 

6B06 

6BA7 

6BK7 

6BR5 

6BR 

6BW6 

6BJ6 

6BW4 

6BZ6 

6B05 

6BH6 

6B07 

6BM8 

6BY7 


6BC8 

6BC4 

6BC5 

6BH8 

6BW7 

6BJ8 

6CD6 

6CB5 

6C6 

6C4 

6CA4 

6C08 

6C06 

6CG8 

6CU8 

6CY7 

6CB6 

6CS6 

6CZ5 

6CX8 

6CM6 

6CV7 

6CW5 

6CM7 


order early • should your preference 
please indicate a substitute. 


6CU5 

6CW7 

6CH6 

6CF6 

6CK6 

6CJ6 

6C5G 

6DR8 

6DB5 

60T6 

6DC8 

60S8 

60X8 

6EM5 

6EM7 

6EJ7 

6EH7 

6ES8 

6EA8 

6EH5 

6EH8 

6EU8 

6EW6 

6EB8 


6ET6 

6F7 

6FH5 

6F05 

6FC7 

6GV8 

6GW8 

66 J 7 

6GH8 

6GM8 

6GW7 

66K5 

6GM6 

6HG8 

6H6 

6J6 

6JN8 

6J7G 

6J5 

6K8G 

6K7G 

6K6GT 

6N3 

6R-K19 


6S07 

6SA7 

6SN7 

6SS7 

6SK7 

6S4A 

6S2 

6U7 

6X5 

6X4 

6U4 

6W6 

6W2 

6X2 

7R7 

7V7 

7M7 

7AN7 

7GS7 

7FC7 

7DJ8 

8B10 

88N8 

8LT8 


9U8 

9AK8 

9BJ11 

9A08 

11LY11 

11B011 

12AV6 

12A06 

12AC6 

12AB5 

12AE6 

12AU6 

12AC5 

12AH8 

12AX4 

12AN7 

12AF6 

12BY7 

12BV7 

12BZ7 

12BH7 

12B06 

12CU5 

12006 


12GW6 

12J8 

12K5 

12X4 

12SA7 

12SK7 

1303 

14BR11 

15CW5 

150811 

15A6 

15008 

16A5 

17BF11 

17Z3 

21A6 

21HB5 

25Z6 

25L6 

25006 

25AX4 

25E5 

31AV3 

32A8 


35C5 

336T7 

35A5 

35L6 

35W4 

50BM8 

50EH5 

58 

7581 

76 

90AV 

95A1 

108C1 

11723 

922 

954 

217C 

717A 

5696 

5965 

0C3 

2021 

003 

150C4 




GEARED 
MOTOR 

| 240VAC 50Hz 3W > 

$3.50 PP 75c " . 

5 RPM Plenty of torque With Cam and 
N/O N/C microswitch 15 switch contacts 
per mm OA size 65 x 60 x 35mm 




2.5MM CHROME PLATED 
BRASS NUTS/BOLTS 

Round philips head bolts P-P 75c 
12mmx2 5mmdia $2 per 100 
2.5mm hex nuts $2 per 100 

A1 QUALITY FIBREGLASS 
PRINTED CIRCUIT BOARD 

350x81 MM 4 for $2.95 
P.P. NSW $1. INTERSTATE $1.50. 


10 MIXED TYPES $15.95 p-p nsw $ 2.50 

(MAXIMUM IS TWO OF EACH TYPE PER LOT ) 'NTERSTATE $3.50 

! KEEP IT COOL ! WITH 
• NEW EX-COMPUTER FAN MOTORS • 

Amps • Power Supplies • Ele Tronic Equipment will operate 
far more efficiently • Imp protected • 80 x 80 x 43MM* 

115VAC 50/60HZ $13.50 P.P. NSW $2.501 

230VA C 50/60HZ $16.50 INTERSTATE $3.50 



HEAVY DUTY NI-CAD RECHARGEABLE BATTERIES 

SIZE VOLTS AH CHARGE PRICE EA PRICE FOR 4 P POST 
400ma 14hrs $7 50 $27 00 $2.75 


1.2 

1 2 1.8 180ma 14hrs $6 25 


$23 80 


$2.75 
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EA Magazine Holders 



« I *<«#♦< ?£?%***** 

( tv, 


The binders and magazine holders are available 
over the counter from Electronics Australia. 57 
Regent Street. Sydney. NSW — Price. $5.10 
binders. $4.50 holders 

Mail orders should be sent to Electronics 
Australia. PO Box 163. Chippendale. NSW 2008 



Prices including 
postage are 

Holders: $5.50 NSW; $5.60 other states: or six for $29.00 
NSW; $31.50 other states, $A33.00 NZ. 

Binders: $7.00 NSW; $8.50 other states: or six for $33.00 
NSW; $36.00 other states, $A37.00 NZ. 


EA PC BOARDS AND FRONT PANELS 

Some readers have problems obtaining PC boards and front panels for projects^ Many of 
nur advertisers sell these items and their advertisements should be checked in the first 
Ins^^c^Fatll^fhahbekiw is a list of firms which produce or sell PC boards and front 

panels. 


NSW 

Dick Smith Electronics, 

1 25 York Street, 

Sydney, 2000. 

Telephone 290 3377. 
DSE also has branches 
and resellers throughout 
Australia. 

Electronic Agencies, 

115*117 Parramatta Road, 
Concord, 2137. 

Telephone 745 3077. 

117 York Street, 

Sydney 2000. 

Telephone 29 2098. 

Jaycar Pty Ltd, 

125 York Street, 

Sydney 2000. 

Telephone 264 6688. 

Radio Despatch Service, 

869 George Street, 
Sydney 2000. 

Telephone 211 0816. 


RCS Radio Pty Ltd, 

651 Forest Road, 

Bexley, NSW 2207. 
Telephone: 587 3491 

VIC. 

Rod Irving Electronics, 

425 High Street, 
Northcote, 3070. 
Telephone 489 8131. 

Kalextronics, 

101 Burgundy Street, 
Heidelberg 3084. 
Telephone 743 1011. 

Shop 11, 

Regional Shopping Centre, 
Melton 3338. 

Telephone 743 1011. 

Sunbury Printed Circuits. 

Lot 14, Factory 3, 
MacDougal Road, 

Sunbury 3429. 

Telephone 744 2714 


WA 

Altronics, 

105 Stirling Street, 
Perth 6000. 

Telephone 328 1599. 

Jemal Products, 

8/120 Briggs Street, 
Welshpool, 6106. 


N.Z. 

Marday Services, 

PO Box 19 189, 
Avondale, Auckland. 

A\n\ Tech Manufacturing 
Co Ltd, 

PO Box 9194, 
Newmarket. 

Printed Circuits Limited, 

PO Box 4248, 
Christchurch. 


SUBSCRIPTION SERVICE 


Subscription Rates 

$28.00 per year 
within Australia 
SA29.50 per year 
elsewhere 


Make sure you receive every copy of the magazine by ordering it from your newsagent or the publisher. 
For publisher subscriptions post this coupon, with your remittance to Electronics Australia Subscription 
Dept, John Fairfax & Sons Ltd, GPO Box 506, Sydney 2001 Subscription will start with first available 
issue. 
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ELECTROniCS 

Australia 


Name 

Address 

Postcode 



ADVERTISING INDEX 


ADVERTISER 

PAGE 

Australian Government 

72, 73, 76, 

77, 80, 81 

Applied Technology 

OBC 

Amtex Electronics 

10 

Absolute Electronics 

144 

ACE Radio 

151 

Adaptive Electronics 

69, 70 

Altronic Distributors P/L 

34, 35, 53, 
106, 107 

Ampec 

84 

AWA 

17 

Auditec 

23 

AP Products 

Acoustic Electronic 

66,67 

Developments 

137, 141 

Antenna Science Engineering 150 
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39 

Billco Electronics 

130 

Bertas International 

IBC 
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32 
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131 

Dewart Electronics 

137 
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39 
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2 
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46 
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38 

ICS 

65 

Informative Systems 

143 
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Paris Radio 
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David Reid Electronics 
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150 
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Sharp Corp 

79 

Sanyo 

83 

Stotts 
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Software Source 

147 

Sony Aust 

IFC 

TDK Aust 

30 

Trade TV & Video 

97 

Union Carbide 

100 

Vendale Nominees 

109 
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• 
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The Versatile Computer 

Enter the exciting world of computer with the EG2000 Colour Genie 



rr YCJUK 

LOUR GENIE 


Low Priced — Compare the Features. 
Clear & Defined Colourfull Graphics, 
andable — Compare the Pric 


CAL^OR 
^ocat' 
lEARi 






Children & Adults lo\/e Video Games. 
Home Accounting. 

Small Business Computing. 
Educational Purposes. 


INCLUDES CASSETTE RECORDEf 


-jm» mmn ®10 / YEL r r v i i ■ 

I f 1-1 

fm fif- r -\ ' 

JJ AX f ^• f nv f ■* f a* f ■» I I 


Bbt* 




FEATURES 

COLOUR GENIE 

VIC 20 

TRS 80 COLOUR 

ATARI 400 1 

ROM 

16K 

8K 

8K 

10K I 

RAM on Board 

16K 

5K 

4K 

8K 

Max. RAM on Board 

32K 

5K 

32 K 

16K 

Professional Typewriter Keyboard 

YES 

YES 

NO 

NO 

R.F. with sound modulators built-in 

YES 

NO 

YES 

YES 

Built in Power Supply 

YES 

NO 

YES 

YES [ 

RS-232C Built-in 

YES 

NO 

YES 

NO I 

Sound 

YES 

YES 

YES 

YES 

Screen Display 

24x40 

22x23 

16 x 32 

— 

24 x40 

Programmable Characters 

YES 

NO 

NO 

NO 

Upper/Lower Case Characters 

YES 

YES 

YES 

NO 

Dprlir^fpd Graohics 

YES 

YES 

NO 

YES i 

User-Programmable Function keys 

8 

NO 

NO 

6809E 

NO 

6502 

CPU 

Clock Soeed 

280 

2.2MHz 

UJUi 

1 MHz 

0.89MHz 

1.8MHz 

R-ai iH rpkt P 

1200 

300 

1200 

1200 

Price including Cassette Recorder 

$499 

$498 j $784 

$758 


FOR FURTHER INFORMATION CONTACT BERTAS INTERNATIONAL PTY LTD 

P.O. BOX 294 BOX HILL 288 7708 

























































Business Graphics 


Arcade Games 


,MicroBee — Australia’s own 
educational and personal computer! 

r Designed and manufactured in 
Australia. 


^Over 7,000 sold — over 2,500 in 
^Australian & New Zealand Schools. 
^ More features more software. 


-- .wvi.M.vw mwiu OUI I wait;. 

More computer for your money. 


PW1'« ISK Stiff 


ihtall 


F * ** * *» M A* SCO Oct m K 


Educational Programmes 



MicroBee the fully expandable, cost effective computer 

COLOUR dtekH? know . and ,ove is moving ahead with 
released* d * * a " d networkin 9 “ soon to be 

See us at the Australian Personal Computer Show 
Centrepomt, Sydney, March 1983. 



i 

I 


f 


Available from dealers throughout Australia and New Zealand. 
Contact: APPLIED TECHNOLOGY PTY LTD 
P.O. BOX 355 HORNSBY 2077 
(02) 487-2711 for more details. 
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